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Reliable Direct Sources the World Over 


VEGETABLE TANNING MATERIALS 


QUEBRACHO 
WATTLE EXTRACT 
WATTLE BARK 
MANGROVE BARK 
MYRABOLAMS & EXTRACT 
VALONEA & EXTRACT 
DiVi Divi 
CUTCH 
SUMAC—LEAF & GROUND 
TARA—PODS & POWDER 
OAKWOOD EXTRACT, Swedish 
LARCHBARK EXTRACT, Swedish 


v 


U. S. of A. Seles Agents for “N.C.S.” Brand South African Wattle Extract 
U. S. of A. Seles Agents for “SENS” Brand Powdered Volonec Extract 


The Olson Sales Agency 
Import - Export 
369 Lexington Avenue, New York 17, N. Y. 


Ceble Address: x 
“COROSAGE” 2.3735 





Socony-Vacuum products have 
helped make good leather since 1866 


Take choice hides . . . add skilled craftsmen . . . 
and specify Gargoyle tanning products. That’s one 
formula for making good leather, proved over 
nearly a century! 


The complete line of Gargoyle tanning products 
includes Sulfolines . . . Curriers Greases . . . the 
Solenes, Sole Waterproofing Compounds and 
micro-crystalline waxes — all made under the most 
exacting manufacturing standards. 


SOCONY-VACUUM 


Why not call your Gargoyle representative today? 


Gargoyle Leather Oils & Greases 


SOCONY-VACUUM OIL COMPANY, INC., TANNERS DIVISION, 26 BROADWAY, NEW YORK 4, N. Y. 





SPRUCE EXTRACT 


POWDERED SUPER SPRUCE 


LACTANX 


Robeson Process Company 


General Offices: 500 Fifth 





MECO EXTRACT 


ONE GRADE—THE BEST 


CHESTNUT WOOD EXTRACT 
All Concentrations, Liquid te Dry Powder 


Teas Extract Co. 
6400 Centennial Boulevard 


TENNESSEE PLANT 
Nashville, Tenn. 
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THE SEARCH THAT NEVER ENDS 


Once in awhile the question is asked: ““What has been the effect on Rohm & Haas 
leather chemicals of the spread of the company’s interest into other fields?” The 
answer is simple: Chemicals which might not otherwise have been made are now 
available to the tanner. This has resulted in the development of products of highest 
quality whose range of usefulness to the tanner is steadily being extended. 


Important as our leather business is, it could not by itself support the fundamental 
research in various fields which has resulted in the development of new and 
improved leather chemicals for the tanner. 


A case in point is Zmcoran, the zirconium tanning agent for producing through- 
white leather. Initially our interest in zirconium compounds centered around their 
use as opacifiers for porcelain enamel. Subsequent work on the chemistry of 
zirconium led to the development of ZiRcoTan. 


Another example is our Prat acrylic leather 

finishes. This company is the pioneer in FR 
acrylics. Knowledge of the toughness and 

permanent flexibility of acrylic Gunes 
polymers made possible the 

development of Prima emulsions. 


ZIRCOTAN and PRIMAL are trademarks, Reg. 
U.S. Pat. Off. and in principal foreign countries. c o mi PA Me ¥v 


WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
Representatives in principal foreign countries 





Shaving leather at Northwestern Leather Company, Sault Ste. Marie, Michigan. 


How TANAK® MRX lets you hold... 


or even better 


Once it permeates your stock, TANAK MRX Tan- 
ning Agent builds larger molecules by polymeri- 
zation, making your leather plumper and more 
round. You can hold or even better shaver’s 
weight from the pasting plates. The result is 
improved bellies and flanks, tighter break, 
tighter grain and better temper. 

Tanners everywhere are discovering the market- 
building advantages of TANAK MRX and, working 


leather better 
through 
chemistry... 


Begin at the beginning to 
make good leather—that’s 
what tanners do when they 
use DEPILIN® Unhairing 
Agent. It gives you cleaner, 
whiter stock and better 
process control. 


shaver’s weight 


closely with Cyanamid’s Technical Staff, are up- 
grading both their white and their colored stock. 

To realize the benefits of TANAK MRX, contact 
your Cyanamid representative. To help solve 
your product and process problems, the com- 
plete staff and facilities of Cyanamid’s modern 
application laboratory are at your disposal... 
along with our full selection of leather proc- 
essing chemicals. 


Caceeanald 


AMERICAN Ganamid COMPANY 


LEATHER CHEMICALS DEPARTMENT 
30 Rockefeller Plaza, New York 20, N. Y. 


in Canada: North American Cyanamid Limited, Toronto & Montreal 





ARKO FAT LIQUORS 


FORMULATED FOR PERFECT 
TAKE-UP AND NOURISHMENT 


ARKO FAT LIQUOR L M:—Especially made for horsehide, 
cow sides glove and garment 
leather. Excellent for goatskin 
glove and garment. 

ARKO FAT LIQUOR L C:—A superior oil for deer, pig, cape 
and cabretta glove leather. 


ARKO FAT LIQUOR C B:—Processed sulfonated cod oil for 
vegetable leathers. 


ARKO FAT LIQUOR D:—For very fine suede leathers where 
dryness, nourishment and stretch 
are required. 


Information, samples and demonstration upon request. 


Newark, N. J. 


Manufacturers of Industrial Chemicals 
for over 50 years 





WORLD’S LARGEST — esas 
PRODUCERS OF pea prone ys the 22 Italian plants controlled 


HESTNUT EXTRACTS 


Produced in 


Types: © Regular spray-dried powdered Properties: Highly Concentrated ¢ Double De- 


© Chestnut Extracts colorized © Very Light Colored @ Great 
© “Dulcotan”, a sweetened Chestnut Purity (due to very low non-tannin 
Extract as a Quebracho substitute contents ) 


LEDOGA S.p.A. sells the total production of 22 of the 38 


Chestnut Extract. 


bar 


. Import i : 
Poe 44 East S3rd Street, New York 22, N. Y. 
fo H Snclusive Representative in the United States and Canada 
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SYNEKTAN 0-230 


A liquid synthetic tannage that equals the qualities 
of vegetable extracts. Replaces Sumac. Used as a 
retan on chrome stock. 


SYNEKTAN NPP 


For high grade whites and pastel colors; produces 
full plump leather. 


SYNEKTAN NCRP 


Specialty syntan, used in combination with chrome 
tannage or in the dye bath for better grain. 


TANASOL NCO 


Syntan in beads, to use with extracts in the tann- 
ing and retanning operations. 


TANASOL PW 


Syntan in beads, to use with NCO for bleaching 
chrome stock and in retanning chrome stock. In 
the dye bath for good level colors. 


FUNGIZYME BATES 


Pancreatic bating salts of standard, controlled 
quality. 


BATE A & AS For sheep skins and sole leather. 


BATE B & BS For furniture leather, side leather and 
calf skins. 


BATE C & CS For goat skins. 

SULPHONATED OILS (Various Bases) 

MONOPOLE OIL (For Finishing) 

EMULSIFIERS AND DETERGENTS (For Good Degreasing) 


Samples and information upon request. 


JACQUES WOLF en, 


PASSAIC, N. J. 


Plants in: Clifton, N.J., Carlstadt, N.J., Los Angeles, Calif. 
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ESTED and proved for 40 years—Diamond A is recognized as the 
Tanners’ standard sponging and washing compound. 

Here’s why. Diamond A does a double job— (1) It prepares sole 
leather for rolling and protects the grain. (2) Used as a dip after rolling, 
it toughens the grain and improves color and finish. 

Why delay? Let the Borne, Scrymser representative give you full 
particulars on Diamond A. You'll agree it’s in a class by itself. 


OTHER BORNE, SCRYMSER SPECIALTIES 
(Get the Facts about These, Too!) “Ht 
COMPOUND for WHEELING (R 
COMPOUND for SPONGING Gur tatnatens 
Supreme A Compound : Facilities are 
Bretolene - Saxon Oil — at your 
isposal 
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CHOICE 
fer Higher Quality 
Leather Production 
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Better Grading Figures! 
Better Cutting Figures! 
Overall Economy! 


Extracts — Pancreatic Bates — Fillers 


Sole.Leather Finishes - Tanners Sugar 
Tanners Lime — Chemicals 


COUDERSPORT, PA. € 





PROGIL 


LION’S HEAD BRANDS 


The Hall-Mark of Chestnut Extract at its best. 


Made in France for a half century from live trees. 


Modern equipment in four producing plants. 
Continuous research. 


Unvarying uniformity of high purity and color. 
Ordinary Chestnut and special adjusted pH extracts. 
Liquid—Solid—Pulverized—Spray-Dried. 

Sole Agent for U.S.A. and Canada 


TANIMEX CORPORATION 


350 Fifth Avenue New York 1, N. Y. 


Emergency shipments from U.S.A. Warehouse. 





QUEBRACHO EXTRACTS 


“SUPREMO” “LUNA” 
BRAND BRAND 
SOLID-ORDINARY COLD WATER SOLUBLE 


INTERNATIONAL PRODUCTS 
CORPORATION 


29 BROADWAY, NEW YORK 6, N. Y. 


The Only American Manufacturer of Quebracho 
In South America 


FACTORY AT PUERTO PINASCO, PARAGUAY 


teeny 


MANUFACTURERS: IMPORTERS: 
LIQUID MYRABOLAMS 
QUEBRACHO WATTLE BARK 

EXTRACTS DIVI-DIVI 


: VALONIA 
FACTORY: ETC. 


Staten Island, N. Y. 


Representatives: 


Harvey J. Boutin & Son Yocum Faust, Limited 
San Francisco, Calif. London, Canada 


Gonzalez, Ramirez y Cia The R. J. Vogel Company 
Havana, Cube Mexico City, Mexico 





1, Is the supply of Mead Chestnut Ex- 
tract adequate? 


Decidedly yes. Recent surveys show that 
there is enough chestnut wood in our forests to 
serve the leather industry for many years to 
come. Huge chestnut stockpiles, such as the 
one shown above, are converted under chem- 
ical control at five extract plants, insuring a 
steady supply of Mead Chestnut Extract. 


2. Why is Mead Chestnut Extract pre- 
ferred over other tanning agents? 


Mead Chestnut Extract is a superior tanning 
material, made by America’s largest producer 
of vegetable tanning extracts. Repeated experi- 
ence has shown: 


A. Chestnut tanned leathers do not oxi- 
dize, darken on exposure to light, or develop 
an uneven color on aging, as do leathers tanned 
with many other materials, vegetable or 
synthetic. 


B. Since the tanning system demands 
acid, the use of chestnut, with its plumping 
acidity, saves you money. 


€. Mead Chestnut Extract eliminates up 
to 28% of leachhouse losses. 


THE MEAD CORPORATION 


Tannin Extract Division, Lynchburg, Virginia 


This is only a portion of the many stockpiles of chestnut 
logs that insure a continuous supply of Chestnut Extract. 


D. There are no hidden costs. When you 
use Mead Chestnut Extract, no time- and 
money-consuming preparation is required. 


Ask about Mead Cold Soluble Chest- 
nut Extract for retanned leathers. And—for 
more pounds of plumper leather—standardize 
on Mead Chestnut Extract. 


IT’S A FACT! 


Mead Chestnut Extract will produce more 
pounds of plump leather per unit of tannin 
than any other tanning material. 


Tan Yard Vield 
(white weight basis) 
Chestnut Wood Extract 
Tanning Material A 
Tanning Material B 


Calculate your tanning material costs on @ 
leather basis as well as on a tan unit basis. 
Mead Chestnut Extract, producing four to 
six pounds more leather, means positive 
savings. 
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Importers and Processors 
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Raw Tanning Materials From All Parts of the World 
THE RIVER PLATE CORPORATION 


CHRYSLER BLDG., NEW YORK 17, N.Y, Plant: NEWARK, N. J. 


Subsidiary: THE TANNIN CORPORATION of MASS. Office & Plant: Peabody, Mass. 





WATTLE 


SHOWS ITS SUPERIORITY 
IN THE NEW RAPID 
TANNAGES 


BECAUSE of its excellent affinity for the hide collagen and its unique 
properties of molecular size, WATTLE is the tanning material which forms 
the basis of recently developed rapid tannages. 


By a simple treatment of Wattle Extract and careful control during 
deliming and tanning processes, satisfactory sole leather may be pro- 
duced in 6 to 8 days. Using suitably prepared WATTLE liquors, even 
the heaviest steer hides may be completely penetrated 
in practice in less than a week, and without 


any pretannage whatsoever. 


WATTLE MAKES GOOD LEATHER 
QUICKER AND ECONOMICALLY 


OCMC MILLS ALG tee CSOs 


Pietermaritzburg, Natal, Union of South Africa 


KENYA WATTLE MANUFACTURERS ASSOCIATION 


Nairobi, Kenya, East Africa 





Let our 


Y ee : ~ ™ a f/ 
6 Yeu of specialized experience 


work for you... profitably 


® For over half a century, ATLAS has 

been a leader in the production of 

Guaranteed OILS Quality Oils for the Tanning Industry, 
© NEATSFOOT OILS 


through extensive research to serve 
© SULPHONATED COD OILS you better. ATLAS specialized 
© SULPHONATED 


NEATSFOOT OILS research, plus many years of practical 
© SPLIT OILS experience in the production of 
© MOELLONS, oe many consistently high-quality, guaranteed 


oils is your assurance of uniformity 


ATLAS 


to meet definite specifications. Give 
your leathers the “quality look" 
with ATLAS Oils. 


ATLAS Refinery, Inc. 


Pre-eminent in the Tannery Industry | 142 LOCKWOOD ST. NEWARK 5, N. J. 


A Name and Symbol 





Save Hide Substance 


IY IEF IBSNA-MM or 


as partot Cech 


housekeeping practice 


BSM-I1 is highly effective in controlling the 
growth of microorganisms which digest hide sub- 
stance during processing. BSM-11 is a liquid, thus 


easily added to the systems directly from the 
drums. 


It has been demonstrated in many tanneries 
that the synergistic combination of bacteri- 
cides and fungicides in BSM-11 provides 
efficient, economical control of bacteria, 


molds and yeasts which damage skins and 
hides. 


Our representative will give technical assistance 
on the most effective use of BSM-11 in your 
process. 


BUCKMAN 


Laboratories, Inc. 
Manufacturing Chemists * Memphis 8, Tennessee 


Representatives in Most Countries 


SRONTROL SPECIALISTS 





For Precision Control of Unhairing 


CAUSTIC SODA 


CHLORINE 


— use HOOKER sodium sulihydrate... 


@ Thanks to Hooker Sodium Sulfhydrate, you can ad- 
just the sulfide and alkali strength of unhairing solu- 
tions exactly as you wish. 


This is because Hooker Sodium Sulfhydrate in lime 
forms only half as much caustic soda as the same 
quantity of Sodium Sulfide forms. 


Alkalinity may be increased, without changing sul- 
fidity, by adding controlled amounts of Hooker 
Sodium Sulfide or Hooker Caustic Soda. 


This precision control of solutions ends hide injury 
from high alkalinity, and assures production of 
stronger, cleaner, better grained leather. Lower alka- 
linity limits attack on the hair, giving greater yields 
of better quality product. 


Hooker Sodium Sulfhydrate flakes dissolve rapidly 
even in cold water, producing a clear solution which 
can be used at once. There is practically no sedi- 
mentation even after long standing. 


And Hooker Sodium Sulfhydrate saves you 40% on 
chemical handling and storage—because you need 
only 60% as much to obtain the same sulfidity as 
with double strength Sodium Sulfide. 


Hooker Bulletin 500 tells more about Sulfhydrate 
Unhairing Solutions. It suggests procedures for 
calfskins, hides for sole leatkers, for side and 
upper leathers, and for specialties. A copy will be 
sent you free when requested on your company 
letterhead. 


HOOKER 
ELECTROCHEMICAL 
COMPANY 
3 UNION ST., NIAGARA FALLS, N. Y. 


CHICAGO, ILL. - NEW YORK, N. Y. 
LOS ANGELES, CALIF. - TACOMA, WASH. 


CHEMICALS: 


* MURIATIC ACID * PARADICHLOROBENZENE 
SODIUM TETRASULFIDE e SODIUM SULFIDE 


10-1397 





BARKEY 


Importing Co. Inc. 
44 EAST 53rd STREET @ NEW YORK 22, N. Y. 


IMPORTERS 


VEGETABLE TANNING EXTRACTS 
AND RAW MATERIALS 


* Wattle Bark ¢ Wattle Extract 
* Quebracho Extract * Mangrove Bark 
¢ Valonia Cups, Beards ¢ Divi divi 
- Valonia Extract, Valex Brand 

* Sicily Sumac * Myrabolans 











SOLE AGENTS FOR UNITED STATES & CANADA 


for 


ITALIAN CHESTNUT EXTRACTS 








SOLID & POWDERED 
Produced by 


LEDOGA S. p. A. 


MILANO, ITALY 


TiN 
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SUMAC — from Sicil DIVI-DIVE — from Santo Domingo 


from Malayan Straits 


> \5 , pee Raw material« for tanning extracts are brought to us from all 


MYRABOLAM eon India over the world by ships likesthe “African Moon” of the Farrell 


Lines and our own chartered boats. 
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QUERBRACHO x | | a 
from the Argentine 


For three-quarters of a century—since 1879—The J. S. YOUNG CO. continuously has im- 
ported, processed and manufactured—in its modern 8'4-acre Baltimore plant—highest 
quality tanning extracts for the industry. 


They include: 
LOGWOOD © WATTLE BARK © SUMAC © DIVI-DIVI © GAMBIER © QUERBRACHO © MYRABOLAM 
OSAGE ORANGE © CHESTNUT WOOD EXTRACT © FUSTIC © HYPERNIC © TANNIC ACID 


We are also manufacturers of the famous CHEMBARK 
natural tanning extracts for the Chemtan Co. 
and special products for other well-known firms. 


we J. S. YOUNG CO. 


2701-2733 Boston St., Baltimore 24, Maryland 
Experienced technical advice available on request from Baltimore or from any of our branches. 
Bronches: PHILADELPHIA @ CHICAGO © PATERSON, N. J. © DANVERS, MASS. 


— from France and Italy 





DEVELOPMENT AND 


INTRODUCTION OF 


BETTER CHEMICALS FoR TANNING 





BAUSCH & LOMB 
“SPECTRONIC 20” 


SPECTROPHOTOMETER 


COLORIMETER 


- ""SPECTRONIC 20”, Bausch & 
Lomb. A wide range, compact, versatile, 
direct reading instrument, with high degree of 
accuracy, simple to operate, and at remark- 
ably low price. 

Effective band width 20 mmu. Provides 
monochromatic light in range from 375 mmu 
in the violet to 950 mmu in infrared. Wave- 
length dial graduated at intervals of 5 mmu. 


Consisting of diffraction grating mono- 
chromator with prefocused light source and 
fixed slits; phototubes; electronic amplifica- 
tion system and built-in transformer for a.c. 
operation; and meter for direct indication of 
transmission and optical density. Three con- 
trols adjust the wavelength setting, light in- 
tensity and zero, respectively. Results are 
reproducible within 0.5%. 


Diffraction Grating Type 


4 Range 375 mmuv in the 
violet to 950 mmu in in- 
frared. 


q Band width 20 mmu. 


4 Direct reading in trans- 
mission or optical den- 


sity. 


q Piug-in printed elec- 
tronic circuit. 


9084-K. “Spectronic 20", B.&L., with bive and red- 
sensitive phototubes and filter; for routine colorimetric 
determinations. For 115 volts, 60 cyc., a.c... .. e 


9085-M. Special External Voltage Stabilizing 
Transformer, recommended for use with above to insure 
IES, 0 8 ik aden es cuei 5 cs co cx eeute 30.00 


THOMAS 
ROTO-CELL 


out Cite = 


Aliquid-cooled double 

cell carrier for instantaneous inter- 
change within the instrument of a 
1 ml sample and blank or stand- 
ard into the light path, greatly to 
facilitate preparation of spectral 
transmission or absorption curves. 
9085-C. Roto-Cell, Thomas, com- 


plete with double cell with 10 mm light 


paths and covers 76.20 9085-C, 


Copy of Bulletin 121 sent upon request. 


WEA SS 


ARTHUR H. THOMAS COMPANY 
Luboralory Afyparalis and Kteagents 


WEST WASHINGTON SQUARE 


PHILADELPHIA 5, PA. 


Teletype Services: Western Union WUX and Bell System PH-72 
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CORRECTION 


The following correction is to be made in the September 1954 Journal, 


page 638, reference number 9. The page number of the reference should 
be 624 instead of 585. 


SECRETARY’S NOTICE 


“Manufacturer interested in acquiring formulae for manufacture of low 
cost resin and plastic finishes for leather on outright purchase or other basis. 
Address Box AP1900, c/o Secretary, American Leather Chemists Associa- 
tion, University of Cincinnati, Cincinnati 21, Ohio.” 
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Active Members 
Associate Members 
Student Members 
Mutual Members 
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Exchange 
Advertisers 
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Decrease 
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Determination of Amide Nitrogen in Collagen 


and Other Proteins* 


By Epwarp F. ME.Lton, SaMuet J. Viota and Sam R. Hoover 


Eastern Utilization Research Branch 
Agricultural Research Service 
United States Department of Agriculture 
Philadelphia 18, Pennsylvania 


ABSTRACT 


An alkaline hydrolysis method for the determination of amide nitrogen is 
described. Values obtained by this method compare favorably with the literature 
values for a number of proteins. A study of the amide nitrogen content of 
collagen obtained from the hides of identical twin cattle subjected to different 
nutritional levels shows that the amide value of the collagen is not affected in 
these experiments. Some changes in amide values of collagen and gelatin due 


to processing are indicated. 


INTRODUCTION 


Amide nitrogen is generally determined by the acid hydrolysis methods of 
either Shore et al.! or Gordon et al.2. These methods trap the liberated 
ammonia in the hydrolyzing acid from which it must be liberated by strong 
alkali and distilled into a medium in which it may be estimated by titration. 
The kinetics of this method have recently been studied by Cassel and Mac- 
Kenna*. Warner and Cannan‘ proposed an alkaline hydrolysis method 
which was carried out in a Conway vessel’. The liberated ammonia diffused 
from the hydrolysis medium to the standard acid titrating medium which 
was enclosed within the same vessel. 


These three methods require a considerable amount of work to demonstrate 
that all of the amide nitrogen has been liberated from the sample because a 
separate sample must be run for each point on the time curve. The present 
paper reports an adaptation of the Warner method wherein the procedure is 


simplified by using a train of Sobel microaeration tubes instead of the Con- 
way vessels. 


*Presented at the fiftieth annual meeting of the American Leather Chemists Association, Bedford, Pa., 
June 7, 1954. 
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DetaiLts or METHOD 


The determination is carried out in a train of Sobel microaeration tubes as 
shown in Figure 1. The first tube which has the bubbling side arm open to 


VACUUM 
oe 
HEATING SHIELD 


SOBEL 
AERATION TUBE 


CONNECTION STOPPERS 


H3B0, SAMPLE Hs3BO,4 H3BO,4 
+ + + + 


INDICATOR NoOH INDICATOR’ INDICATOR 


FIGURE 1. Amide Nitrogen Apparatus. 


the atmosphere contains 1.5 ml. of boric acid-indicator solution. This tube 
prevents atmospheric ammonia from influencing the results. The second 
tube contains the sample, which should contain about 0.3 mg. of amide 
nitrogen, 3 drops of silicone antifoam solution, and 2 ml. of 2.0 N sodium 
hydroxide solution which was added at the start of the determination. The 
third and fourth tubes each contain 1.5 ml. of boric acid-indicator solution. 


The tubes are connected with 1.25 inch long sections of 3/,, inch bore rubber 
tubing so that the bubbling side arm of each tube is connected to the previous 
tube. These connections are made and tubes 1, 3 and 4 are stoppered with 
rubber stoppers before the alkali is added to tube 2. The fourth tube is con- 
nected to a vacuum source through a flow regulating device so that an air 
flow of about 120 bubbles per minute can be maintained throughout the de- 
termination. A very fine capillary several inches in length has been found 
most suitable for producing the desired regulation. The ends of the capillary 
must be protected from dust by glass wool or other plugs. The vacuum should 
be connected just prior to introducing the alkali to tube 2 and tube 2 should 
be stoppered immediately after the alkali is introduced. 
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The tubes are then set into a rack which straddles the side of a 70° water 
bath so that the first two tubes (the pretrap and reactor) are immersed in the 
bath and the last two tubes (the absorbers) are hanging in air at room tem- 
perature. The reactor tube is then covered with a section of slotted copper 
tubing which extends from the top of the reactor tube down to one-half inch 
below the water level of the bath. This tube conducts heat from the bath to 
the top of the reactor and prevents condensation of moisture and adsorption 
of ammonia in this portion of the reactor tube. 

At the desired time intervals (2, 3, 4, 5 and 6 hours after starting the de- 
termination have been found suitable) the air flow is stopped, the first ab- 
sorption tube disconnected and the tubing from the reactor tube closed with 
a pinchcock. The closing of the reactor tube is necessary to prevent the loss 
by diffusion of any ammonia remaining in the connector tube. The ammonia 
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FIGURE 2. The rate of Ammonia liberation. 
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trapped in the absorption tube is then titrated with 0.1 N hydrochloric acid. 
A one ml. capacity microburette is used for this titration. A blank tube con- 
taining only the boric acid-indicator solution may be used to match the in- 
dicator end point color where the highest accuracy is desired. The indicator 
color in the second absorption tube usually will not change. However, should 
there be a change in color this tube must be titrated also. The absorption 
tubes are returned to the train and the air flow resumed. The accumulated 
titers are plotted against the times (Figure 2) and the straight line portion of 


the curve is extrapolated to zero time to give the titer due to the amide 
nitrogen liberated. 


SPECIAL REAGENTS 


Sobel’s mixed indicator—8 parts of a 0.1 per cent solution of bromocresol 
green in 95 per cent alcohol and 1 part of a 0.1 per cent solution of methyl 
red in 95 per cent alcohol. 

Boric acid-indicator solution—2.0 gm. of boric acid crystals and a1 ml. of 
Sobel’s mixed indicator are made to 100 ml. with water. The indicator color 
is adjusted to a very faint purple with a few drops of 0.01 N sodium hydroxide 
when the volume is within about 2 ml. of the final volume. 

Silicone anti-foam solution—is made by suspending about one-half gram 
of silicone anti-foam-A in 100 ml. of ether. 


EXPERIMENTAL VERIFICATION 


The method was employed to determine the amide nitrogen of a number 
of proteins including casein, edestin, $-lactoglobulin, ovalbumin and serumal- 
bumin. All of these were of the purest grade available commercially for lab- 
oratory work. Table I shows that the results obtained with this proposed 


TABLE I 


The Amide Nitrogen Content of Various Proteins 


Determined Literature 
Protein % of total N % of total Nitrogen Reference 


Casein 10.7 + 0.14 (8)* 10. 
9. 
Edestin 10.7 + 0.15 (17) 10. 


G-lactoglobulin 6.8+ 0.21 (12) 


Ovalbumin 7.024 0.22 (11) 


ADNvooocUwen 


Bovine Serum Albumin 5.8+ 0.17 (6) 


|;ocer COrR Or Os 


*The standard deviation calculated for the number of determinations given in the brackets. 
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method agree very well with previous values reported in the literature. A 
standard error of around 0.2 was obtained for each protein where sufficient 
experimental results had been collected to enable the calculation of the 
standard error. The method, therefore, seems to be suitable for determining 
or following changes in amide content of proteins in general. 


COLLAGEN AND GELATIN STUDIES 


The method was then applied to determine the amide nitrogen content 
of a number of collagen and gelatin preparations. The results are shown in 
Table II. In general the amide values center around 3.6 per cent of the total 
nitrogen. The three major exceptions are the American standard hide powder 


TABLE II 


The Amide Nitrogen Content of Various Collagen and Gelatin Preparations 


Sample Description % Total Nitrogen % of N as Amide 
1 American std. hide powder 17 .87 
2 Limed ‘‘white’’ hide 17 .63 
3 Purified collagen (Cassel) 18.05 
4+ Defatted salted hide 16.90 
22 Twin hides—normal diet 17 .83 


21 —restricted diet 18.05 


41 
61 
.93 
.79 
ota 


.80 


20 —restricted diet 18.03 
31 Twin hides—normal diet 18.28 
32 —restricted diet 18.13 
8 Purified collagen 17 .93 
8a 8-Ether alcohol extd. 18.22 
8b Gelatin from 8a 18.61 
9 Eastman pig skin gelatin 17 .82 a 
10 Eastman calf skin gelatin 17.15 0. 


41 


2 
2 
3 
3 
3 
3 
19 Twin hides—normal diet 18.20 3.28 
3 
3 
3 
3 
3 
3 
3 





which gives a value of 2.4 per cent, limed hide (in the white from a commercial 
tannery), which gives a value of 2.6 per cent, and the Eastman calf skin gela- 
tin with an isoelectric point of 4.7, which gives a value of 0.42 per cent. 


Sample 3 which was prepared by Dr. J. M. Cassel as a purified collagen 
has the highest amide value. The comparatively mild treatment received by 
this sample during its preparation would indicate that the amide value of 
3.9 per cent of the total nitrogen should be close to the maximum value to be 
expected for collagen. Cassel and Kanagy !° have proposed the value of 3.8 
per cent in their specification for purified collagen. The amide value for a 


sample (No. 4) taken from a defatted salted hide also had a value of 3.8 
per cent. 
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The values for the standard hide powder and the limed “white’’ hide are 
in close agreement and the difference between these values and those of the 
purified collagen figures is probably due mainly to the liming treatment to 
which each of these materials had been subjected during their preparation. 


Samples 19, 20, 21, 22, 31 and 32 are from the center split of the bend 
portions of hides taken from three pair of identical (monozygotic) twin cattle 
which had been subjected to nutritional studies !!,12. One twin was kept on 
a standard diet and sacrificed at a given weight. The other twin was put on a 
substantially reduced diet (deficient only in calories) for about 90 days and 
then fed to regain the lost weight and was sacrificed at an equal degree of 
fatness as the control twin. The sample numbers of the hides in Table II 
correspond to the animal numbers in reference 12 where details of the feeding 
experiments are described. These three pairs of hides were salted and pre- 
served until the time they were worked up into the purified collagen. The six 
hides were extracted simultaneously in the same tumbler so that all treat- 
ments could be called comparable. They were washed with water and 8 per 
cent salt solution, fleshed, clipped and split to obtain the center layer. The 
center layer was then extracted 3 times each with 8 per cent salt, acetone, 
water, half saturated lime, water, dilute acetic acid, water and acetone. The 
samples were then air dried and ground in a Wiley mill. The close agreement 
of both the total nitrogen and the amide values for the collagen from the hide 
of each pair of twin animals would indicate that the reduced diet did not re- 
sult in the production of an altered collagen. This is in agreement with the 
study performed by Lightfoot and Coolidge !3 on guinea pigs. They concluded 
that collagen continues to be produced in growing animals at the same rate 
in fasting animals as in well fed animals and that collagen formation is quan- 
titatively the most important bioligical reaction using nitrogen for growth. 


The slight variations in the amide values between the pairs of twins might 
be due to a number of factors but the data are not adequate to permit a 
proper choice among them. 


The magnitude of the changes in amide values produced by fairly mild 
treatments is shown in the samples numbered 8. The original collagen (No. 8) 
was prepared from a fresh hide by extraction with 10 per cent salt solution, 
acetone, half saturated lime water, and dilute acetic acid. It gives nitrogen 
and amide values close to those of the best purified collagens. Extraction of 
this collagen with ether and warm alcohol followed by water (8a) has reduced 
the amide value by 0.2 units. Extraction of this ether extracted collagen with 
water at pH 7.0 and 120°C. for 30 minutes produced a gelatin (8b) which 
had an amide value 0.3 unit lower or 0.5 units lower than the original collagen. 


The two commercial purified gelatins (samples 9 and 10) show the wide 
variation of amide values which it is possible to obtain without too much 
degradation to the gelatin molecule. 
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These examples show that the alkaline hydrolysis method for determining 
amide content of proteins can be carried out in a simple fashion to obtain 
values comparable with those in the literature. When the method was ap- 
plied to a study of the purified collagens obtained from a series of identical 
twin cattle subjected to nutritional experiments the data showed that the 
amide content of the collagen did not depend upon the nutritional history 
of the animal if the animal was in a satisfactory nutritional state when sacri- 


ficed. 
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Discussion 


Rosert M. Loxtar: I think this is a very interesting paper because the 
literature is all too deficient on information in the variations in any of the 
properties of collagen which occur in different animals from the same species. 
I find the comparative results on the three sets of identical twins quite inter- 
esting and only wish we had more of such information. 


There were certain factors in connection with the work that I thought we 
might elaborate on a little further. One: in commenting on the differences 
between the hide powder and the collagen secured from the hides, you noted 
the difference in the rate of solution. And in the abstract, the term “hydroly- 


sis” is used. 


I should like to ask Dr. Hoover if he would care to comment on how far 
he thinks the breakdown into amino acids has gone during the period of time 
that the amide nitrogen is being released. 
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S. R. Hoover: I believe about half of the free amino nitrogen is released 
in the six hours. There is not a great deal of free amino nitrogen released in 
the first hour when the amide nitrogen is complete. It is on the order of five 
to ten per cent by the time the first hour is up. But then that goes ahead. 


This is at 70 degrees. At 100 degrees you can get almost complete hydrolysis 
in six hours. 


Lotiar: That, then, takes me to a part of the next question, which is 
concerned with the comparative accuracy of the values secured on collagen 
and the values secured on the other proteins. 

First, I note that the level of amide nitrogen is appreciably lower in the 
case of collagen than it is on the other proteins. We often find that the 
standard deviation bears some relationship to the magnitude of the value 
being measured, and | think of that particularly in connection with some work 
we have done in connection with the free amino nitrogen technique on in- 
completely hydrolysized proteins where we find the error term of this extra- 
polated value is much larger where the degree of hydrolysis is small. 

I did not see in the slides or the paper, as I had a chance to look over it, 
any standard deviation which specifically applied to collagen. 


Hoover: I was waiting to see if it was there, too. 

The answer is that the standard deviation is essentially the same for the 
different materials and the reason that is true is that we adjust our sample 
size so that we get the same amount of ammonia off from the various samples. 
In the collagen we took three times as much material to run as we did with 
casein, but that does not cause any complications. So that I do not believe 
there is reason to expect any significant difference in error in a sample that 
is low in amide nitrogen. Actually, Mr. Viola usually runs a pilot to decide 
how much sample he is going to take if he cannot guess fairly well what his 
answer is going to be. 


We try to shoot at about this level of 350 to 500 microliters, half a milli- 
liter, of titration. 


Lotiar: In other words, the standard deviation of an individual value, 


whether it be on collagen or on one of the other proteins, is essentially the 
same? 


Hoover: Yes. 


Lotiar: If we then take this information and apply it to some of the dif- 
ferences as, for instance, the difference between the more native collagen and 
limed collagen (if I can remember the tables correctly, the difference is just 
roughly six standard deviations) it indicates to me that rather large differences 
would have to be secured for any small size experiment. How many replicate 


analyses are represented, for instance, in a comparison between the native 
collagens and the limed collagen? 
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Hoover: Each point is a mean of three results. And in general those three 
results actually agree within about a tenth of a per cent. Now, I do not think 
we have pushed this, as I said in my origina! apologia, we have not pushed 
this to the limit that can be done for precise comparisons of the type you have 


in mind. I think the standard deviation can be held to underneath a tenth 
of a per cent. 


Lotiar: I was interested, for instance, in the three sets of twins, that all 
three sets of the restricted twins had actually a higher ratio of amide nitrogen. 
But that is not significant with the error encountered in the experiment at 
hand except that three coincidences has a certain significance. 


Lupwic SELIGSBERGER: (QM R. & D Command): In a paper in 1937 
Kuentzel* mentions that he boiled collagen in NaOH, and determined the 
insoluble matter which he called elastin at that time. He found, of course, 
much more in the flesh layer than in the corium. Have you observed anything 
insoluble in this experiment which you could possibly determine? Would you 
expect that layerwise analysis would lead to differences in the amino nitrogen? 


Also, what is your opinion as to a possibility to differentiate between collagen 
and elastin? 


Hoover: I believe you made three points. 

The first is that in this work reported here, we had the middle split. The 
corium was what we were working on in all cases except the white hide which 
was a regular white hide. We have done a great deal of work in connection 
with the purification of collagen. We have not been at it very long but have 
done a great deal of work in that time, trying to get the differential re- 
sistance to alkali on some reasonable basis. Frankly, Dr. Seligsberger, we 
have not. The collagen-elastin argument is a mystery as far as I am concerned. 

Your third point? 


SELIGSBERGER: Have you visually observed anything insoluble in these 
experiments? 


Hoover: No. We were using the corium split and it all goes into solution. 


Donatp F. Hottoway: One of those was a lime cured gelatin. Was the 
other acid cured or lime cured? 


Hoover: The answer is yes. One of each. They are Eastman top grades 
of gelatin and some of you gentlemen may be familiar with them. They 
worked out and published it in 1929 for the photographic grades and they 
have not changed one iota the type of processing. 


Ho.ttoway: You have one acid cured and one lime cured and that ac- 
counts for the difference in the analysis? 


*C 1936, 567. 
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Hoover: Yes, but it is more than just liming, to get it down there. After 
all, with hide power and other things we fooled with, you do not get down to 


the level of 0.4 per cent for the amide nitrogen. I do not know howthey get 
down to such a value. 


Hotitoway: It was the acid one that had the low value, didn’t it? 


Hoover: They claim the acid treated stuff has the high pH. It has the 
highest iso-electric point. 


Hottoway: The low amide nitrogen? 


Hoover: No, it is the one with the high amide nitrogen. 


Combination Tannages: Vegetable Tanning of Chrome 


Tanned Hide Powder and Pelt 


By P. Hanumanta Rao 


Swedish Tanning Research Institute, 
Stockholm, Sweden 


INTRODUCTION 


Combination tannages are used to produce better leather in the industry. 
In some cases the rate of tanning is increased, saving operation costs. By com- 
bination tannages it is possible to combine the desirable qualities of more than 
one tannage in the same leather. In addition to this, these tannages throw 
much interesting light on the nature of the tanning process itself, as to the 


reactive groups of the tanning agent and collagen, which are involved in the 
interaction. 


In the present paper some studies about the vegetable tanning of chrome 
tanned leather (hide powder and also pelt) are presented. India has plenty 
of different natural tanning materials and not all of them are used in tanning 
practice at present. This is mainly due to two reasons, the first being the lack 
of systematic study of the nature of these materials and the other, the con- 
servative nature of the leather trade in India with the consequent reluctance 
to change. Taking this into consideration, a systematic study of some vege- 
table tanning materials and tanning methods was started at the University 
of Madras!. The present work is a part of the investigations carried out at 


Stockholm. 
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Wood ? reported chromed gelatin fixed as much tannin as gelatin. Wood 
and Holmes on the other hand found decreased fixation of vegetable tannin 
by pretreatment of hide with chromium salts. The first systematic investi- 
gations in this field were carried out by Gustavson‘ and he found cationic 
chrome tanning increased the tannin fixation, probably by the activation of 
the basic groups due to the reaction of acidic carboxyl groups of collagen with 
the cationic chromium compounds. Anionic chrome tanning decreased the 
tannin fixation demonstrating the similarity in their interaction with collagen. 
The acidity of the chromium sulfate in the chrome leather also was reduced 
showing the readiness with which the constituents of the tannin solutions 
enter the chromium complex and displace the acido groups. Cationic chrome 
tanned stock in freshly prepared state was shown to incur loss in the amount 
of fixed chromium after heavy tannage with vegetable tannins. However, 
the chrome-collagen compound became stable on ageing. Vegetable tannin 
fixation by chrome tanned collagen was much less dependent on the pH of 
the tanning solution, than in the case of untreated collagen. This was ex- 
plained by taking into consideration the rigidity of the chrome tanned pro- 
tein, which resisted the swelling effects due to pH variations. These observa- 
tions have been confirmed by subsequent workers. Page and Holland 5 ob- 
served that prechroming collagen increased only the rate of tannin fixation, 
reducing the tanning period for maximum fixation from a few years to some 
weeks, but not the absolute amount of tannin fixed. Van Vlimmeren ® be- 
lieved that the extent of tannin fixation depended on the water content or 
swelling of the chromed hide powder. However, in practice it is not common 
to dry the leather or vary the moisture content before retannage. Even in 
theoretical studies, it must be remembered that drying brings in complica- 
tions, which are not relevant to the present problem. Gustavson? contends 
that the chrome tanned hide powder or leather should not be dried before 


retanning with vegetable tannin as this leads to changes in the reactive 
groups of collagen. 


EXPERIMENTAL 


50 g of hide powder (Lyons) was tanned with sulfur dioxide reduced chrome 
liquor (675 c.c. water and 125 c.c. chrome liquor of 29.0 g/1 Cr,O; and 67 
per cent acidity) for 6 hours. The tanned hide powder was filtered and 
washed. This was kept in a bottle with ground glass stopper, keeping para- 
formaldehyde in a small test tube as a preservative, to prevent mold growth. 
The hide powder contained 5.0 per cent Cr,O,, 5.74 per cent SO,, and 88.0 
per cent collagen on dry basis, and had a moisture content of 75.5 per cent 
(24.5 per cent dry matter). The overall acidity of the chromium sulfate in 
the hide powder was 56.6 per cent, as there was no neutral sulfate present. 
The per cent acidity of sulfate Cr— complex fixed by collagen as determined 
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by the pyridine method was 33. Portions of this hide powder and air dry 
Lyons powder (equivalent to 1.0 g of collagen) were tanned with solutions 
of tannin (50 c.c. 5 per cent solution of solid extract) from different tanning 
materials for 48 hours. pH determinations were made on the exhaust solu- 
tions. The hide powders were washed with distilled water until the wash- 
water gave no precipitate with gelatin-salt reagent. They were then dried 
first for a few hours in the air, later in an electric oven at 110°C overnight and 
analysed. The results are presented in the following table. Total sulfur was 


TABLE I 


Material Exhaust % Coll % Cre Os % CreOs %SO, %SO, % Acidity Degree of 
pH -agen on h.p. on Coll. on h.p. on Coll. of Cr-coll tannage 
compound (Vegetable). 


—_— — — 51 
3.1 5.82 ‘ : 24.3 79 
—_— — 56 
3.1 5.77 oe é 42.6 75 
— — —- 95 
3.06 6.07 ; : 23.5 89 
_— — — 59 
3.30 6.27 ; : 10.0 83 
_— — — 100 
2.90 6.02 ‘ : 12.1 100 
— —_— —_— 48 
3.10 5.88 27 : aucF 81 
— — — 52 


3.62 6.60 0.51 : 7.3 75 





. Avaram 


” 


. Konnan 


. Divi 


” 


. Mimosa 


. Tannic 
acid 

. Myro- 
balan 

. Valonia 


CRON NCR WRAINAS 


” 


4 
2 
4 
2 
3 
2 
3 
2 
2 
2 
5 
3 
3 
3 
8. Gambier 4 — —- 
= 7 4. 

5 

3 

5 

4 

4 

3 

3 

2 

5 

4 

4 

3 

4 

4 


3.37 5.91 0.39 2 6.1 


9. Quebracho — — 


2.94 5.90 0.99 1.98 17.8 


10. Sulph. 
Quebracho 
11. Oakwood 


2.84 5.54 1.03 2.01 19.1 


2.69 5.05 0.46 0.87 9.0 


12. Chestnut —_— — 


2.77 5.46 0.78 1.53 14.5 


13. Canaigre --— —— 


2.90 a0 0.20 0.36 3.6 


14. Sumac 


” 


3.20 6.10 0.24 0.45 3.9 


15. Spruce —- — — — — 


3.26 6.03 1.07 1.98 17.1 


SCRWOWRASCUNUONSCAYUNEN ES 
wm OR PO OCWONHENNOSOOCURENOABEN DO We 


wn 
_ 


determined by the Grote-Krekeler method and correction for sulfur in colla- 
gen (0.4 per cent) was applied. 


Correction for sulfur is applied when calculating sulfur in Sulfited que- 
bracho tanned hide powder. 
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The effect of pH on the fixation of tannin by chromed hide powder was 
studied for a few materials, Avaram, Mimosa, Gambier and Tannic acid. 
Blank hide powder also was tanned in the same way with the respective tan 
liquors, at the mentioned pH values. The tan liquors were brought to the 
said pH values by the addition of N HCl or N NaOH to a more concentrated 
solution than was used, and this was diluted and used for the tanning experi- 
ments. pH determinations were made on the exhausts. The hide powders 
were washed as usual until the wash water gave no precipitate with gelatin 
salt reagent. Analytical data of the hide powders are tabulated below. 


TABLE II 


Hide Powder Chrome tanned hide powder 


Pp % Col- Degree pH %WColl- %CraOs %Cr203 %SOy %SO, Acidity Degree 
Ori- Exh- lagen of Orig- Exh- agen onh.p. oncoll. on h.p. on coll. of Cr-SO, of tan- 
ginal aust tannage inal aust collagen -nage 
compound Vegetable 





(a) Avaram 


23 27 \C438 J 3 a 2.97 2.61 me . 56 
34 43 64.8 y 3. 3.18 2.38 
60: “S35: 638°) S55 3. 3.06 2.31 
7.0 62 66.8 : a 314° 3.23 1.50 
90 89 78.9 *. & 341 §. 0.00 


(b) Mimosa 

1.6 1.7 58.8 " 3.20 5.3: (2.00) 
a6: se OT . 59. 3.20: 3: 1.74 

48 49 67.9 : ‘ 3.20 $33 1.01 
7.3 6.2 69.0 &. 57. 3.30 5.7 0.42 
S32: 33° "eS a 55. 3.0 S: 0.00 
9.3 8.9 80.5 i 3.60 a 0.00 





0.00 


(c) Gambier 

2.0 2.8 70.3 E 2.90 1.40 2.01 
aO-. ZS 70.5 3. 3.40 0.69 1.11 
4.0 4.4 68.6 3.10 0.65 1.02 
6.6 5.8 74.3 5 3.15 0.21 0.33 
8.0 6.8 76.1 i 3.40 0.00 0.00 


(d) Tannic acid 

12 14 43.6 5 ; 2.90 
2.7 3.0 59.2 ; rm ‘ 2.80 
3.6 63.0 3 3.20 
4.6 62.7 ; 3.20 
6.0 58.9 . 3.00 
7.4 64.3 ; 58. 3.30 
8.1 75.8 ; i : 3.40 
9.1 82.9 a 5.5 3.40 
10.1 87.0 3.60 
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It is interesting to study the effect of nontannins on the chromed hide 
powder. Gambier extract, 100 c.c. of 5 per cent solution (obtained by diluting 
20 per cent solution 4 times) was detannised with 5.0 g. of American standard 
hide powder, filtered first through cloth and then through a Buchner funnel 
and was finally made up to 100 c.c. This solution gave a slight precipitate 
with gelatin salt reagent. The liquor originally contained 5.3 g. total solubles 
and 0.17 g. ash per 100 c.c. and the detannised solution contained 2.25 g. total 
solubles 0.13 g. ash per 100 c.c. The chromed hide powder, equivalent to 1.0 
g collagen was treated with 75 c.c. of the detannised solution for 5 days. The 


hide powder was filtered, washed, dried and analysed. The following table 
gives the results of analysis. 


TABLE III 
pH Detannised liquor 4.4 Exhaust 3.6 


% on h. p. % on collagen 

Cr.O; 3.60 4.74 
SO, 0.55 0.72 
Collagen 76.0 a 
Fixed matter 19.85 26.1 

(by difference) 
% Acidity of Cr— 7.9 
collagen compound 





Actual tanning experiments were conducted with small pieces of chrome 
tanned calf skin using avaram, mimosa and gambier. A larger piece also was 
retanned with avaram, because this is the material that has a special place 
in the East India tannage. The results are very encouraging, particularly 


with avaram where the retanned leather has a very nice feel, appearance and 
color. 


Discussion 


The results from Table I show that the vegetable tanning of prechromed 
hide powder does decrease the acidity of the chromium sulfate present, and 
the extent to which this is done is characteristic of each tanning material, 
most probably depending on the nature of the nontannins it contains. The 
increase in tannin fixation by prechroming also seems to depend on the nature 
of the tannin. All vegetable tannins react with hide protein at least in two 
ways, ionically with the NH; groups and coordinatively at the CO.NH 
groups. This aspect of the problem has been understood well by studying the 
reaction of vegetable tannins with hide powder treated with condensed 
sulfo-acids (certain syntans), that inactivate only the basic groups.’ This 
was studied for some Indian tanning materials and presented elsewhere, 
which gave the proportion of ionically and non-ionically reacting components 
of tanning material with collagen. However, some tannin, and probably 
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nontannin too, enters the chromium complex, displacing the sulfate and 
reducing the acidity of the chromium complex. This is due to the organic 
acids and their salts present in tan liquors, to a great extent. Konnan and 
Divi seem to be different in this respect showing little or no displacement. 
In addition to this the chromium compounds (cationic) mainly react with 
the carboxyl groups of the collagen and in a way activate the basic amino 
groups. The chromed hide powder used was aged enough and hence displace- 
ment of chromium was not considerable. 


Fig. I (a and b) show the effect of pH on tannin fixation graphically. 


Mimosa Cr. HP 
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Fig Tf@) 


The ta fixation is less pH dependent in the case of chrome tanned 
hide powder than with the blank hide powder. The degree of tannage at 
the pH values below 2 or 3, of the chrome tanned hide powder in all the cases 
is lower than that for blank hide powder. At higher pH values the tannin 
fixation is always higher for chromed hide powder. However, gambier 
tannin fixation is not so much pH dependent even with blank hide powder. 
This might be due to the nature of the tannin fixed, probably mostly by co- 
ordinative forces predominantly at the peptide groups, which are not affected 
or activated by changes in pH. The same applies after chrome tanning also, 
where the increase in degree of tannage is not considerable. Gambier tannin 
seems to be unable to combine with the amino groups to any great extent. 
In all other cases the increase in tannin fixation is considerable, except with 
divi divi where the reason is not known. It might be possible that the organic 
acids present in this material mostly are less capable of forming complexes 
with chromium. However this is only a postulate. Further work in this 
field is planned to be pursued. 
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The higher the pH of the tan liquor, the lower is the acidity of the chromium 
sulfate left in the hide powder, which comes down to zero at high pH values. 
This is not the case with any of the ordinary neutralising agents in the same 
time, ® showing the readiness with which the content of vegetable tan liquors, 
at least some, enter the chrome complex displacing the sulfate from chrome 
tanned leather. However, this is not of great importance to tanners, as such 
high pH values are not encountered in tanning practice. The effect of pH on 
the acidity is shown graphically in Fig. II. 


Experiments with nontans from gambier throw interesting light on the 
way they are able to react with chrome tanned hide powder, displacing 
sulfate from the same. The ash of the solubles did not decrease much after 
the treatment, indicating the inorganic constituents of the tanning material 
to be of minor importance in displacing the sulfate from chrome tanned hide 
powder. So, most of the matter fixed by chromed hide powder from gambier 
nontannins consists of organic constituents, which were shown to enter the 
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chrome comlex in chrome tanned colagen.!°, 11. Otto!® in his interesting 
researches with gambier extract, has found 23 per cent anionic material 
in it by weight. On analysis of the anionic portion, one fourth was reckoned 
to be aromatic. He suggests that both of the acids identified were acids 
with molecular weight of about 150, in the anionic portion, the aliphatic 
being adipic acid and the aromatic one 2, 4 dihydroxy benzoic acid. Dihy- 
droxy benzoic acid alone has twice the effect of gambier non tannins in reduc- 


ing certain dye fixation on chrome leather and also increasing the penetration 
of mimosa extract into the same. 


The trials with pieces of chrome tanned leather using Avaram along with 
other materials for comparison, open up the possibilities of combination 
tannages being used not only for army uppers!2, but also for various other 
types of tanning, where time could be saved and modern methods could be 
introduced, in the Indian leather industry. 
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SUMMARY 


Vegetable tannage of chrome tanned hide powder and pelt is studied. 
Tannin fixation is not appreciably pH dependent as in the case of ordinary 
hide powder or pelt. The non tannins also are shown to have considerable 
effect in displacing the complex bound sulfate and thus reducing the acidity 
of the chromium sulfate in the leather. As the pH is increased the acidity 
of the chromium sulfate decreases and finally becomes zero. Experiments 
with calf skin pieces show that this particular process has many uses in India. 
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Histological Study of the Hog Skin Dehairing Process*+ 


By H. Wane, F. L. DEBEuKELAER and NeHeMA Maynarp 


American Meat Institute Foundation 
The University of Chicago 
Chicago, Illinois 


I. INTRODUCTION 


The development of improved machine for defatting and dehairing hogskin 
sides by personnel of the Wolverine Shoe & Tanning Corporation, Rockford, 
Michigan, has created a potential source of raw material for production of 
500,000,000 square feet of leather suitable for shoe uppers and other types 
of leather products®. In view of the constantly decreasing volume of horse 
hides, the importance of a suitable raw material to take its place is evident. 
Leather produced from hog skins of satisfactory quality is finding increasing 
use in this field. However, hog-skins of “satisfactory quality” are not available 
in sufficient quantity to meet even present day requirements, much less 
future ones. 

Realization of this situation prompted a study to develop optimum condi- 
tions in the so called “scalding process” for hog carcasses whereby skins of 
inferior quality for leather purposes would be reduced to a minimum. 

No studies have been made to determine the effects of time and tempera- 
ture of the scalding bath on the tissue components present in hog skins such 
as epidermis, hair root, collagen and elastin fibers, etc., through application 
of histological techniques. The results reported herein have been obtained 
exclusively by this means. 

Considerable attention has been given to this problem by Hausam 3 and by 
Stather*, ®in Germany. Our findings support the contention that tempera- 
tures above 140°F. for periods in excess of 6 minutes are undesirable for 
production of highest quality raw material. Neither of these investigators, 
however, specifically mentions a seasonal factor which is obvious in the 
slaughter cycle of domestic hogs and requires modification of the scalding 
conditions from season to season where equipment is of limited capacity. 


Il. MaTrertats AND METHODS 


All samples used in this study were obtained from 200-240 lb. carcasses 
within half an hour after slaughter at Agar Packing and Provision Corporation, 
Chicago. They ranged in size from 2-15 square inches, and much of the 
attached subcutaneous fat was trimmed before they were fixed in 10 per cent 
neutral formalin for at least 48 hours before further histological processing. 


+This paper was presented before the 50th Annual Meeting of the American Leather Chemists Associa- 
on, Bedford, Penna., June 6, 1954. 


*Journal paper No. 97, American Meat Institute Foundation. 
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Five sets of samples were studied. The first set of 6 samples was taken 
from a single carcass during September: (1) after “bleeding” following 
slaughter (normal control); (2) after cold-water dip; (3) after scalding at 
140°F. for 4 minutes; (4) after machine dehairing; (5) after singeing; and 
(6) after shaving. The second set was taken in October: (1) after cold-water 
dip (as normal control since it was found that this treatment caused no 
structural change whatsoever); (2) after scalding at 140°F. for 4 minutes; 
(3) after machine dehairing; (4) after normal singeing; (5) after excessive 
singeing (several times the normal duration); (6) after normal shaving; and 
(7) after excessive shaving. The third set was taken in November to study 
the effect of the time of scalding treatment. The samples were taken from 
individual carcasses which had been in the 140°F. scalding vat for 1, 2, 4, 6, 
8, and 10 minutes, respectively. The fourth set, 8 samples, was taken in 
February: (1) 1-minute scalded; (2) 2-minute scalded; (3) 4-minute scalded; 
(4) 4-minute scalded and machine dehaired; (5) 8-minute scalded; (6) 8- 
minute scalded and machine dehaired; (7) 10-minute scalded; and (8) 10 
minute scalded and machine dehaired—all at a scalding temperature of 140°F. 
The fifth and last set of samples was taken in April to study the effect of 
scalding at lower temperature levels: (1) scalded at 132°F. for 6 minutes; 
(2) scalded at 132°F. for 10 minutes; (3) scalded at 132°F. for 6 minutes and 
machine dehaired; (4) scalded at 132°F. for 10 minutes and machine dehaired; 
(5) scalded at 136°F. for 6 minutes: (6) scalded at 136°F. for 10 minutes; 
(7) scalded at 136°F. for 6 minutes and machine dehaired; and (8) scalded 
at 136°F. for 10 minutes and machine dehaired. 


Blocks about 1% inch long and 4 inch thick were removed from the 
formalin-fixed samples for histological processing. Some of the very early 
samples were studied in paraffin sections, but the paraffin technique was soon 
abandoned chiefly on account of the heat employed by the process. After 
that, standard frozen and celloidin sections were made from all materials. 
20-micron longitudinal (vertical) sections were prepared by the freezing 


technique while the celloidin technique was used for both longitudinal and 
transverse sections. 


Difficulties were encountered in making frozen sections due to the presence 
of abundant subcutaneous fat and, more particularly, to the fact that the 
hair roots were embedded in the fat. A special technique had to be developed 
to overcome these difficulties. The tissue blocks were washed in running 
water for 10-20 minutes, followed immediately by four changes of fresh 
acetone for a total of 4 hours to dissolve the fat. The defatted tissue was 
washed again in running water for 10-20 minutes and then placed in a mixture 
of Carbowax 1500 and distilled water (1:1 by weight) 4. The function of 
the Carbowax was to give the tissue the necessary consistency and firmness 
which water alone could not provide. Usually a few hours in the Carbowax 
mixture would suffice before mounting the tissue on to the freezing micro- 
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tome. If, however, the material failed to cut satisfactorily, washing the block 
again in distilled water for 10 minutes or so facilitated proper freezing of 
the tissue. 

Problems of another nature were experienced in preparing celloidin sections. 
For our purpose an ideal section would be one which showed the entire 
follicle lengthwise including the hair shaft, i. e., extending from bottom to 
mouth of a hair follicle (Figures 1 and 3, for example). In such a section, 
however, artifacts resulting from shrinkage at the follicle mouth were easily 
produced. This difficulty was solved by cutting the sections at slightly more 
than 10 microns thick, and instead of dissolving the celloidin, the celloidin 
section was stained in toto. In this way the celloidin served as a medium to 
prevent the occurrence of any alteration in the structural organization of 
the tissue. 

A number of stains were used for the material. The frozen sections were 
studied either completely unstained or with Van Geison’s alone for the study 
of collagen fibers. The celloidin sections were regularly stained with Pollak’s 
trichrome 6, but sometimes also with hematoxylin and Van Gieson’s. Orcein 
and Orange G were used to stain elastic fibers in those sections designated 
for the study of elastic fibers only. 

Many of the significant results were recorded by photomicrography. Thirty- 
five mm. Kodachrome slides were made from the sections stained with 
Pollak’s trichrome. Other photomicrographs were made on 4 x 5 inch black 
and white Kodak Super XX Panchromatic films from both stained celloidin 
sections and frozen sections for purposes of illustration. 


III. Resutts 
A. Normal Structure of Hog Skin. 


Hog skin has an epidermis (mostly Stratum Malpighii) approximately 
0.1 mm. thick, with its lower boundary bordering on the dermal papillae 
(Figure 1, P). It is neither smooth nor of uniform thickness but ruffled with 
numerous folds and ridges. External to the epidermis and closely adhered 
to it are layers of cornified (dead) cells commonly known as the “scurf” 
(Stratum corneum). 

The epidermis extends into the hair follicles, providing a complete lining 
for the latter. The hair itself is formed by cells at the bottom of the follicle, 
which proliferate at a high rate during the period of hair growth. A hair 
follicle measures approximately 5mm. in length from bottom to mouth. It 
is not vertical but inclined 40°-45° from the skin surface. 

About the lower one-third of the follicle is anchored in adipose tissue 
(subcutaneous fat) underneath the dermal portion of the skin (Corium). The 
latter is a thick layer of connective tissue fibers, principally of the collagenous 
type. The Corium of cattle hide is, by comparison, much thicker and con- 
sequently the entire follicle is embedded in it !°. 
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The hair may be divided into hair sheaths and shaft. The former consists 
of two layers: (a) an outer hair sheath (Figure 2, A) which is continuous with 
the Malpighii layer at all times with decreasing thickness toward the bottom 
of the follicle; and (b) an inner hair sheath (Figure 2,B) which is thick near 
the base, becoming increasingly thinner higher up. These sheaths line about 
the lower two-thirds of the follicle and then terminate abruptly at a level 
where the sebaceous glands open into the follicular cavity (Figure 1,V). 
From this point upward, the hair is completely bare, i.e., deprived of a sheath. 
It consists of cells making up the hair shaft. The hair is held most firmly at 
its root. In fact, as can be readily seen in Figure 1, the basal portion of the 
hair is distinctly thicker than the average diameter of the follicle (see Dis- 
cussion). In this region (about one-fourth of total follicle length) the hair 
root is tightly bound to the follicular wall. Above that, the follicular cavity 
separates the hair shaft from the sheaths or follicular wall. 


B. Structural alterations following scalding at 140°F. for 4 minutes. 

The observations described below are based on samples taken during Sep- 
tember and October. 

Effect of cold water dip on the skin structure. No appreciable changes in 
the structure of the entire skin were observed in the samples taken after the 
carcass was immersed in cold water prior to entering the scalding vat. 

Effect of scalding on the skin structure (Figures 3 and 4). Scalding removed 
the scurf completely and occasionally softened the epidermis to the degree 
of stripping it either completely or for part of its thickness. However, this 
did not occur extensively; the skin epidermis remained intact for the most 
part. 

A far more significant manifestation of scalding was found in the hair 
follicles in the form of a split within the layer of outer hair sheath (arrows, 
Figure 3). As a result of this cleavage, the cells of the outer hair sheath were 
divided into two layers (Figure 4,A). In some instances the new cavity so 
induced in the outer hair sheath extended all the way from the follicle base 
up to the point where the inner and outer hair sheaths merge. These changes 
were reflected in another unique observation. During sectioning of scalded 
skin on the freezing microtome many hairs dropped out of their follicles, and 
these hairs were found invariably to carry with them the entire inner hair 
sheath and the inner portion of the split outer hair sheath. This never 
happened to frozen sections of unscalded skin. Furthermore, hairs pulled 
out by force from unscalded skin do not carry the sheaths with them. These 
observations seem to reflect the structural changes occurring in the follicles 
during scalding, and the two phenomena together offer evidence as to what 
actually happens to the hairs during the mechanical dehairing process. 

Effect of scalding on the structure of hog skin after dehairing (Figures 20 and 
21). Dehairing completely removed the epidermis and any residual scurf. 
There were indications of occasional spotty damage to the surface layer of 
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the Corium which probably resulted from excessive local mechanical action. 
Typical examples of dehaired hog skin are illustrated by Figures 20 and 21. 

In both of these examples, the uniformity and continuity of the homo- 
geneous collagen layer is a noteworthy feature. This pattern, of course, makes 
the characteristic grain of the finished product. The normal grain pattern 
as shown does not have a flat surface. The reason for this is strictly anatomi- 
cal, namely, specifically it is due to the presence of the dermal papillae 
(Figure 1, P). 

Most of the follicles were empty or contained portions of the inner hair 
sheath, but never any outer hair sheath. Such an empty hair follicle was 
totally or partially collapsed. In the case of a follicle not successfully dehaired 
during the process, the hair usually exhibited signs of maceration, particu- 
larly at the root and lower portion. There were instances in which the hair 
was dislodged and disintegrated to a point beyond recognition, leaving behind 
only a mass of debris. 

Effect of Excessive Singeing. Figure 16 represents the structure of hog 
skin after normal singeing. No serious damage of any kind could be detected 
although the character of the grain layer had obviously been somewhat 
altered (cf. Figure 20). The structures resulting from excessive singeing 
offered a totally different picture. As shown in Figure 17, excessive singeing 
had virtually nodulated the collagen, destroying the surface, thereby ruining 
the grain of any leather subsequently produced. 

Effect of Excessive Shaving. Figures 18 represents the structure after normal 
shaving of a normally singed skin. The similarity in appearance between 
Figures 18 and 20 indicates that shaving, if done carefully, may not harm the 
grain. But tremendous damage can result when shaving is done excessively 
(Figure 19) on skin which has been normally dehaired and singed. The 
extent and character of the damage thus produced are certainly self-evident. 
The top of the collagen layer in this particular case appeared deeply nicked. 


It is readily apparent what this kind of damage would mean to leather 
quality. 


C. Effect of Scalding Time and Seasonal Variation. 


The following results are based on November and February samples 
scalded at 140°F. 


l-minute scalding 
No appreciable changes were found in either November or February 
samples scalded for 1 minute. The hair follicles and other skin structures 
were almost indistinguishable from those of unscalded (normal) hog skin. 


2-minute scalding 
Follicles in the 2-minute scalded November sample seldom, if ever, revealed 
any changes in the skin structure attributable to the scalding treatment. 
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On the other hand, the corresponding February sample showed many follicles 
which already had a noticeable cleavage in the outer hair sheath (Figure 10). 


4-minute scalding 


The November sample confirmed the results described under Section B. 
Most of its hair follicles showed a wide cleavage in the outer hair sheath 
(Figures 4 and 8). Sometimes such a cleavage may involve the whole cir- 
cumference of the follicle and extend to a level where the two hair sheaths 
merge. It was further observed that the cells of the outer hair sheath where 
the cleavage had taken place were darkly stained (cf. Figures 4 and 8 with 
Figures 2 and 6, respectively) owing to the fact that these cells contained a 
large amount of glycogen '. The scalding, however, did not affect the 
epidermis. 

Most follicles in the February sample scalded for 4 minutes showed a very 
extensive split in the outer hair sheath, generally more pronounced than that 
seen in the corresponding November sample. Frequently, portions of the 
epidermis were sloughed (Figure 12). However, after dehairing, the skin 
appeared to be indistinguishable from similarly treated samples taken in 
September, October, and November. The grain of these samples can best be 
represented by Figures 20 and 21. 


6-minute scalding 


No significant differences of any kind were noted between the November 
samples scalded for 4 minutes and for 6 minutes. Thus, based on the structures 
of the hair follicles and barring individual variations, 4 to 6 minutes’ scalding 


at 140°F. may constitute a workable range for production of hog skins for 
tannery purposes. 


8-minute scalding 


Indications of advanced scalding effect were observed throughout the 
November sample in addition to cleavages occurring in the outer hair sheaths. 
For example, two follicles are shown in Figure 11. In one of them the hair 
had been detached from its root and pushed up for a distance of nearly 1 mm. 
The other follicle (only its basal portion shown on the left) represented 
another manifestation of severe effect from scalding: disintegration of the 
hair root. In other cases hairs were seen detached from follicles and they 
may have been cast out of the follicle completely. Since this happened during 
scalding, the phenomenon may be termed “premature dehairing.” 


These effects can be seen even more clearly in transverse sections (Figures 
7 and 8) and, for contrast, compare them with Figures 5 and 6. Note (Figure 7) 
the wide cleavage in the outer hair sheath in two of the regular “triad” 
while the middle follicle has collapsed, showing some debris instead of hair. 





738 LEATHER CHEMISTS ASSOCIATION 


Conceivably, the section cut through a level such as represented by the left- 
side follicle in Figure 11 where the hair had been dislodged and disintegrated. 


Again, a greater scalding effect resulted in a similarly treated sample taken 
in February. Over-scalding was indicated by various degrees of disintegra- 
tion of hair in addition to the usual cleavage of the outer hair sheaths which, 
in this sample, extended almost the entire follicle length. Note also that the 


sample represented by Figure 13 had some of its epidermis stripped during 
scalding. 


The grain of this sample after dehairing (Figure 22) was, by preliminary 
examination, not different from that of skins conventionally scalded (i. e., 
4 minutes), as illustrated by Figures 20 and 21. Upon more critical examina- 
tion, however, fraying and roughening of the terminal collagen which would 


likely result in coarser and weak-grained leather, were indicated (arrows, 
Figure 22). 


10-minute scalding 


Results from the November sample were, by and large, similar to those 
scalded for 8 minutes except for a noticeably increased degree of epidermis 
stripping. Gross observations of pieces of this skin from the dehaired carcass, 
with the aid of a binocular dissecting microscope, revealed many broken ends 
of collagen fibers. The damaged condition of the grain was thus detected. 


On the other hand, much new evidence of over-scalding was obtained from 
the 10-minute scalded February sample. It had many empty follicles indi- 
cating that hairs had dropped out during the process of scalding (right, 
Figure 14). Furthermore, follicles that had retained hair showed evidence 
of excessive structural changes, e. g., broken hair root together with marked 
cleavages in outer hair sheaths such as portrayed by another follicle in Figure 
14 (left). These are regarded as signs of a greater scalding effect than seen 
in the similarly scalded November sample. 


Of even greater interest was the finding that, after dehairing, the 10- 
minute scalded sample was found to have retained hair in many of its follicles 
(Figure 15). In such cases, the hairs were so deformed and disintegrated 
that it was impossible to remove them. It is also likely under these circum- 
stances that the usual evidence of scalding (i. e., cleavage of the outer hair 
sheath) may have become masked. 


Evidence of damaged grain layer in this sample was consistently observed. 
(arrows, Figures 23 and 24). Portions of the surface collagen were actually 
missing. Observations made on pieces of skin taken from the carcass as it 
emerged from the dehairing machine indicated that some of the collagen 
fibers may have been stuck to the epidermis and thus were torn off with the 
epidermis during dehairing. 
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Elastic Fibers in Hog Skin 


Many preparations both after scalding and after dehairing were stained 
specifically for elastic fibers in an effort to determine whether or not the 
elastic fiber network surrounding the hair follicles may be involved in any 
way with the cleavage of the outer hair sheath already established as a result 
of scalding and whether or not excessive scalding followed by dehairing 
might adversely affect these fibers to the extent of influencing leather quality. 


The elastic fibers of the hog skin consisted of a rather fine network distri- 
buted more or less uniformly throughout the collagen layer (Corium). Slight 
concentration of these fibers was noted at two places: surrounding each hair 
follicle (Figure 33), and underneath the epidermis (Figure 34). These fibers, 
which stained a dark blue by orcein against a background of yellow collagen 
stained by orange G, branched profusely and steadily decreased in diameter. 
The finest branches are represented by those terminating underneath the epi- 


dermis (Figures 34 and 35). The very tips of some of these fine fibers measured 
less than 0.1 micron in thickness. 


No changes in the elastic fiber system that could be attributed to either 
scalding or dehairing were observed. After 8 minutes of scalding and even 
after dehairing of a 10-minute scalded skin (Figure 35) the delicate network 
of elastic fibers remained intact and unaltered from that seen in the con- 
ventionally scalded sample (Figure 34). Similarly, no changes were observed 
in the elastic fiber network surrounding hair follicles in scalded or dehaired 
samples (Figure 33). 


D. Effect of Lowering Scalding Temperature. 


Results from the group of carcasses scalded at lowered temperatures and 
taken in the month of April were clear cut and definitely in favor of employing 
a scalding temperature 4 to 8 degrees lower than 140°F. insofar as ultimate 
leather quality is concerned. 


Well Dehaired Carcasses. The carcasses scalded at 132° or 136°F. emerged 
from the dehairing machine suprisingly well dehaired. They were much 
more free of hair than most of the carcasses scalded during the “hard hair” 
season (September, October, and November) at 140°F. for 4 minutes. Of 
the four carcasses scalded at these two lowered temperatures, the one scalded 


at 132°F. for 6 minutes had by comparison a few more unremoved hairs than 
the other three. 


Unchanged Structures of the Hair Follicles. None of the carcasses scalded 
at these two temperatures for 6 or 10 minutes showed any sign of structural 
alteration of the skin. Both the epidermis and hair systems were intact, i. e., 
there was no cleavage in the outer hair sheath such as was found consistently 
in skin scalded at the conventional temperature of 140°F. Figures 25, 26, 
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and 27 represented three different stages in the growth cycle of a hair, yet 
in every case both the hair and follicle were structurally intact. In the face 
of these findings, it may be concluded that the occurrence of a cleavage in 
the outer hair sheath is not a required condition for successful dehairing. 
But if such a split does occur, it probably facilitates dehairing. 


Acceptable Grain Layer of Dehaired Skin. It was of interest to find that 
none of the scalding conditions under discussion (even 136°F. for 10 minutes) 
harmed the grain layer to any appreciable degree (Figures 28, 29, and 30) 
It is to be noted that in all these cases dehairing was successful as evidenced 
by the empty follicles shown in these figures. The grain layer in all of them 
appeared normal. Areas with somewhat damaged grain were detected oc- 
casionally (arrows, Figures 31 and 32). These instances, however, were of 
infrequent occurrence, and therefore not considered to be of great importance. 


IV. Discussion 


Certain indications from this work may be considered of practical signifi- 
cance. First of all, 140°F. is not a safe temperature for scalding because at 
that temperature damage to the grain layer is apt to result from scalding for 
4 minutes, and certainly to occur if carried beyond 6 minutes. Second, the 
practice of singeing and shaving presents the potential danger of inflicting 
substantial damage to the grain in skins which would have otherwise been 
acceptable. Third, at least during the “easy hair” season, 132°-136°F. 
constitutes an effective scalding temperature range, which is essentially 
harmless to the grain for as long as 10 minutes of scalding, and yet produces 
carcasses that can be cleanly dehaired. It need only to be ascertained how 
long the carcasses should be scalded at this low temperature during the 
“hard hair” season. But the results clearly point to the use of relatively low 


scalding temperatures to secure skins capable of producing high quality 
leather. 


Scalding has been an age-long practice not only for hogs but for poultry 
as well?. Recently, hog scalding has been closely scrutinized and discussed 
with somewhat conflicting views’, *, % Our results, while not completely 
agreeing with Stather that scalding should be condemned and abandoned 
altogether, nevertheless substantiate on a structural basis most of the claims 
made about hogskin damage resulting from the process. It is evident from 
our results as well as from operating experience that scalding intensity de- 
pends on both temperature and time. Therefore, optimum scalding, one which 
yields the best possible leather and yet dehairs without trouble, can be ob- 
tained only by a right combination of these two factors. Unfortunately, 
because of the complication arising from seasonal variation, the results to date 
do not permit a decision as to what constitutes optimum scalding. However, 
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the results do suggest the advantage of employing relatively low tempera- 
tures for scalding since hog skin can withstand scalding for much longer time 
at lower temperatures than is possible at higher temperatures. While 4-6 
minutes is not considered a safe range for scalding at 140°F., this range can 
be easily extended to 10 minutes at 132-136°F., possibly much longer for 
132°F. Needless to say, such an extended safety factor is much desired. 


The results also have demonstrated certain signs of over-scalding, which 
might serve as warning for approaching the danger point. While epidermis 
sloughing and stripping and premature loss of hair occurred during the process 
of scalding, the true danger signal was the retention of disintegrated hairs 
by follicles in dehaired carcasses. For when that happens, grain damage is 
almost certain to occur. Both the retained hair and the accompanying 
damaged grain are, of course, undesirable, hence to be avoided whenever 
possible. In this connection, since hair follicles without a split in the outer 
hair sheath nevertheless could properly dehair, the occurrence of the split 
might be also considered as exceeding the danger point. 


A possible explanation for the seasonal factor on the ease of dehairing may 
relate to a response of the animal to climatic conditions. During the “hard 
hair” season (September, October, and November) most of the hairs are in 
active growth period when the hair shafts are held most tightly within the 
follicle, hence difficult to remove. This is in preparation for the coming 
winter months when a thick fur is in demand to keep the animal warm. In 
the spring, with oncoming of warm weather, most of the hairs have fully 
grown or reached a resting stage or, in some instances, a new hair has com- 
menced to regenerate below an old one (see Figures 25 and 261). These 
seem to be the conditions making for the “easy hair” season. Physically 
speaking, too, these old hairs are held much less tightly than the actively 
growing ones encountered in the winter. 


A sound understanding of the mechanism of scalding may logicaily proceed 
from a structural basis such as just presented. During the “hard hair” 
season while the hairs are actively growing, the base of hair (bulb and root, 
about 14 of the follicle length) is actually thicker than the diameter of the 
follicle (see Figure 1); the rest of the hair shaft is closely adhered to the 
follicular wall. These are some of the anatomical reasons for difficulties 
encountered in dehairing during the winter months. It is postulated that 
under these circumstances scalding causes an increase or widening of the 
follicle diameter at the critical temperature (much more important than 
scalding time’) of 140°F. at which collagen begins to lose moisture and shrink. 
The widened follicle so induced was invariably accompanied by splitting of 
the outer hair sheath when carcasses were scalded at this temperature during 
the “hard hair’ season, but not at 132° or 136°F. in the “easy hair” season. 
Presumably, therefore, collagen shrinkage either did not take place at all 
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or not to the extent of causing the outer hair sheath to cleave at these lower 
scalding temperatures. Dehairing was achieved apparently without the 
effect of scalding, but rather by virtue of structural character of the follicles 
as above mentioned. 


It is obvious from the above discussions that unanimity regarding the 
optimum conditions for scalding of hog carcasses is, as yet, lacking. Further 
studies of the nature reported here are essential both from the standpoint 
of understanding the “seasonal” factor and the effect on the quality of 
subsequent leather produced therefrom. It will be of importance to continue 
such studies during the “hard hair” season. 


V. SUMMARY AND CONCLUSION 


This study was undertaken with the ultimate objective of improving 
quality of hog skins for tannery use. 


Fresh skin samples from variously treated hog carcasses were fixed in 10 
per cent neutral formalin and processed with modified techniques for frozen 
and celloidin sections. The following results, histologically evaluated, have 
been obtained from these samples. 


Hog carcasses scalded at 140°F. for 4 to 6 minutes had, with few exceptions, 
intact epidermis. A cleavage within the outer hair sheath split it into two 
layers which, however, did not result generally in the loss of hair. When 
machine-dehaired, the scalded carcass lost all epidermis and most hair, 
thereby exposing the collagen surface (grain), which was in most cases un- 
damaged. The next two processes which are currently practiced following 
dehairing, namely, singeing and shaving, could damage the grain as was evi- 
denced by the fact that samples taken from parts of a carcass intentionally 
subjected to excessive singeing or shaving revealed substantial grain damage. 


Evidence of over-scalding was obtained from samples scalded for 8 and 10 
minutes at 140°F. These consisted of sloughing of epidermis and various 
manifestations of an enhanced effect on the follicle, e. g., wider and more 
extensive cleavage in the outer hair sheath, pushing up of the bulb and dis- 
integration of hair shaft, often resulting in loss of hairs during scalding. Such 
a carcass usually emerged from the dehairing process with numerous hairs 
wholly or partially unremoved and with the grain layer visibly damaged. 
The retained hairs in the skin were found to be disintegrated to a point that 
they could not possibly be withdrawn from their follicle. These results clearly 
indicate the undesirability of over-scalding not only insofar as leather quality 
is concerned, but even from a meat processing standpoint. 
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EXPLANATION OF FIGURES 


Scalding_ 


Fig. When temp- time Stains Mag. Features shown (further 
No. Taken Treatment erature (min.) Sections used (x) explanation in text) 


Normal structure of hog skin: Epi- 

1 Sept. None 16 » ~©Pollak’s dermis (E), Corium (C), Fat (F), 

celloid. trich. 26 dermal papillae (P), follicular 
cavity (V). 

Vertical longitudinal section of 

normal hair follicle: outer hair 

165 sheath (A), inner hair sheath (B), 

hair shaft (C), corium (D). 

Cleavage (arrows) in outer hair 

3 Sept. scalded 140° F 26 sheath of two follicles, one cut 
obliquely. 





Enlarged view of split outer hair 
165 sheath (A) labeled as in Fig. 2. 

Typical arrangement of hair 
36 follicles. 

Enlarged view of intact hair 
100 follicle labeled as in Figs. 2 & 4. 

Collapsed middle follicle and wide 
36 cleavage in outer hair sheath in 

remaining 2 follicles. 





Enlarged view of split outer hair 
100 sheath in scaled follicle labeled 
as in Figs, 2, 4, 6. 


20 uw 
9 10 frozen None 10 Split of outer hair sheath 


10 Feb. 7 3 2 ri " 10 Split of outer hair sheath. 





11 No. "8" ~—” ~—_—*10_: Pushing up of hair shaft. 


Epidermis sloughing, cleavage in 
12 Feb. a ; o 10 outer hair sheath and disintegra- 
tion of hair root. 


Epidermis sloughing with damage 
to underlying collagen and severe 
scalding effect on follicles. 


12 Pollak’s One empty follicle and another con- 
10 celloid. trich. 10 taining a shattered hair 


Unsuccessful dehairing due to 
15 10 . . 10 overscalding 
16 Oct. dehaired 4 204 =None 20 
& normally frozen Slightly damaged grain layer 
singed 


17 ”  dehaired 
& exces- 
sively 


Markedly damaged grain layer 


singed 
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Scalding 


When temp- time Stains Mag. Features shown (further 
Taken Treatment erature (min.) Sections use (x) explanation in text) 


dehaired, 

singed & None 20 
normally 

shaved 


Slightly damaged grain layer 


dehaired, 

singed & None 20 
exces- 

sively 

shaved 


Severely damaged grain layer 


scalded & Normal grain layer 
dehaired None a : 


” Ve 

n 20 t ‘ 
ss . , Normal grain layer 
Gieson’s 


Slightly damaged grain layer 
None 20 (arrows) 


20 (arrows) 


Markedly damaged grain layer 
10 Ee i; 20 (arrows) 


14 ~=—Pollak’s Unaltered structure of a resting 
10 celloid. trich. 14 follicle 


Unaltered structure of an old fol- 
14 licle and a new regenerating hair. 


Unaltered structure of an active 





14 follicle. 


scalded & Nearly normal grain layer 
dehaired 136°F. 20 : ‘ 


” ” 


20 Nearly normal grain layer 


20 Nearly normal grain layer 


Slightly damaged grain layer 
20 (arrow) 


Slightly damaged grain layer 
20 (arrow) 


Orange G 
and 
Orcein ‘ 3 


Unaltered elastic fibers around 
hair follicle 





Unaltered elastic fibers underneath 
156 epidermis 


scalded & Unaltered elastic fibers after re- 
. dehaired ” 156 moval of epidermis 
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The influence of a seasonal factor upon the scalding efficiency was indicated. 
For instance, samples taken in the months of September, October, and No- 
vember showed no structural changes after 1 and 2 minutes of scalding at 
140°F., while samples taken in February showed that cleavage had been 
initiated in the outer hair sheath after only 2 minutes of scalding. Samples 
scalded for 4, 8, and 10 minutes in February revealed scalding effects greater 
than those manifested by samples scalded for these periods taken during the 
“hard hair” season months, September to November. 


All samples taken in April, scalded at 132° or 136°F. for 6 or 10 minutes, 
had intact epidermis and hair follicles and exhibited no detectable effect of 
the scalding treatment. These carcasses, on the whole, dehaired cleanly 
by the usual machine dehairing process, and the dehaired skins revealed 
little or no damage to the grain layer. These results indicate that both 
temperature and time ranges used in these latter experiments are desirable 
and definitely superior to those generally in use. However, allowance should 


be made for the fact that these results were obtained during the “easy hair” 
season. 


Implications of these findings to practical aspects of preparing hog skins 
for leather have been discussed. 
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Discussion 


Wiiti1am T. Roppy: The presentation by Dr. DeBeukelaer has given 
us a very graphic demonstration of the structural changes which occur 
during the hog skin dehairing process. The conclusions which he has drawn 
fits the pattern observed by Stather in 1953 in regards to damage which 
occurs when the scaling process is prolonged. 


Stather’s findings indicate that scalded skins have ten to twenty-three per 
cent less strength than unscalded skins. He concluded that scalding blood- 
warm hogs for four to six minutes at 59 to 62 degrees Centigrade, even with 
careful operation, caused considerable damage, (which at times cannot be 
recognized externally) either on the raw hide after dehairing, or on the 


finished leather. 


Now the histological techniques employed in this study show exactly 
what damage is being done, not only to the collagen on the raw hide but 
equally to the finished leather. 


The use of hot rosin in some of the American packing plants for dehairing 
of hog hides probably results in as much or more damage than the scalding 


process and perhaps Dr. DeBeukelaer would like to briefly discuss that 
practice. 


F. L. DeEBeukeragr: Mr. Roddy, while I have had no direct experience 
with this rosin composition for dehairing, I do know from the Wolverine 
Shoe and Tanning Corporation, that they will not buy any skins that have 


been dehaired by this process because they cannot make satisfactory leather 
out of them. 


I also know from my former experience in following gelatin production 
operations, of which pork skins are widely used as the raw material, that it 
produces an inferior gelatin both in color and in physical characteristics of 
quality, which are viscosity and jelly strength. So they are not used in edible 
gelatin manufacture. 


The only place I know of where the rosin-dipped skin has any use outside 
of going to the tanks is possibly in the making of hide glue. But even there 
you have an inferior glue as measured by the physical constants that I 
mentioned, as compared to calfskin or cattle hide raw material. 


Roppy: As we all observed in the cross-section of the fresh skin, it has the 
ideal structure. Now this structure, if it was shipped to the tannery, in let us 
say, the fresh state, and the tanner placed directly in the brine and tanned it 
into a leather, it would make the ideal leather as far as pig skin is concerned. 
I think at present a process like that is being carried on. I wonder if Dr. 
DeBeukelaer might have data comparing this particular type of stock to 
the stock which has beea scalded. 
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DeBevuke arr: That is frozen or salted? 

Roppy: Yes. 

DeBevuxketaer: I have had no particular experience because we have not 
carried our work beyond the laboratory bench scale operations. But I would 
anticipate from the nature of collagen and its behavior in brine solutions 
that you would get superior leather. If you were able to ship these skins 
either under refrigeration and unsalted, or by salting or curing, much as you 
cure brined hides, either form should produce a superior leather, I would say. 

Roppy: It is also possible to unhair fresh calfskin or fresh steer hide by 
the scalding process, using the temperature of 59 to 62 Centigrade for five 
minutes. And while there has been no report of the study on these two 
stocks, it should apply equally well to either hide. 


BOOK NOTICES 


Polymer Degradation Mechanisms. Proceedings of a symposium, under the chair- 
manship of G. M. Kline. National Bureau of Standards Circular 525. Available from the 
Superintendent of Documents, Washington 25, D. C., 280 pages. buckram, $2.25. Seventeen 
papers by international contributors, reviewed, in 1951, the postulated mechanisms for 
the degration of such synthetic polymer systems as the vinyls, the acrylics, cellulose esters, 
polyethylene and the polyamides. The papers are frequently supplemented by extensive 
bibliography and a short discussion. The increasing use of resinous materials in leather 
finishes makes this book especially timely for those interested in the stability of leather 
finishes, especially upholstery finishes. The paper on polyamides, covering 27 pages, gives 
information on deterioration processes involving a peptide bond linked polymer which is 
particularly suggestive for those interested in collagen chemistry. The calibre of all the 
contributors to the volume assures its technical excellence; excellent book paper, a clear 
type font and a good binding combined to produce an outstanding volume. 


R. M. L. 


The Physical Chemistry of Dyeing and Tanning. A discussion of the Faraday 
Society, Sir Hugh Taylor, chairman. Aberdeen University Press Ltd., 6 Upper Kirkgate, 
Aberdeen, England, 1954, 256 pages, 35 shillings. The discussion is primarily concerned 
with the dyeing of fibers rather than with tanning. Twenty-three papers, supplemented 
by bibliography, and two general discussions comprise the volume. The British Leather 
Manufacturers Research Association has contributed a paper on diffusion processes in 
tanning, by D. M. G. Armstrong, and a paper on the interaction of tanning materials and 
collagen monolayers, by S, C. Ellis and K. G. A. Pankhurst. Other papers of particular 
interest to leather chemists are those by Schulman and Dogan on the reaction of chrome 
salts on fatty acid, amino acid and protein monolayers, a paper by Pouradier on the chrome 
alum hardening of gelatin, Gustavson’s paper on multi-point fixation of chromium by 
collagen, and the paper on hide and skin mucoids, or inter-fibrillary material, by Burton and 
Reed. This volume is recommended to any leather chemist interested in theoretical aspects. 


R. M. L, 
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ABSTRACTS 


The Art of the Saddler. By M. de Buccar. Rev. Tech. Inds. Cuir. 43, 92 (1951). 
A brief description of saddle-making as practiced in London and Walsall. The foundation 
is the saddle-bow which is made of beech wood and steel. Part of the art of the saddler 
consists in choosing the best types and selections of leather for the different parts of the 
saddle; part to his skill in trimming the pieces to fit; and part in laying out and stretch- 
ing the leather so that each stitch is subject to the same strains in use and able to hold 
the padding in place for life. The saddler uses a sort of knee-vice to hold the work, and 
a crescent-shaped knife for trimming. Quality is maintained by the Honourable Corpora- 
tion of Saddlers who, up until 1850, drew attention to, and punished, defective work by 
burning same in front of the offending saddlery. A. N.K. 


Wetting and Penetrating Agents and Detergents. Rev. Tech. Inds. Cuir. 43, 97 
(1951). The increased use and number and types of these materials is discussed. Par- 
ticular mention is made of an alkyl sulfate obtained from Scottish Shale and sold under 
the name of “Comprox”. This product combines high wetting, penetrating and detergent 
properties. It is supplied in two forms: Type T is a soft white paste, of slightly alkaline 
reaction, specially prepared for the textile and bleaching industries. Type A is a clear 
amber liquid, of neutral reaction, miscible in all proportions with hot or cold water, stable 
over a wide range of pH, and does not form insoluble calcium or magnesium salts. Accord- 
ing to the producers, Comprox can be used in the tannery: (a) as a soak-assist; for salted 
hides, 0.25% on the hide weight improves wetting back and removal of salt, blood and 
dirt; for sundried skins, 0.5% is suggested: (b) in chrome tannage, 0.5% speeds penetra- 
tion of the chrome: (c) 0.5% on the hide weight added to the oil-mix improves penetration 
of the oil: (d) in dyeing, penetration and coloring are improved by 0.25% of the product. 
Comprox is not compatible with certain basic dyes, so it is well to test compatibility before 
use. It is compatible with other types of dye. A. N.K. 


A New Wax for Humidity Protection. Rev. Tech. Inds. Cuir. 43, 97 (1951). The 
usual practice of protecting electrical equipment, especially conduit, against humidity 
and short-circuits arising therefrom, has been to impregnate same with a varnish and 
then, in many cases, with a coating of microcrystalline wax. Results have been only 
moderately satisfactory where the equipment is in contact with water or detergents. Glyco 
Products Co., have produced Wax S-1167 which appears to be much more resistant under 
test. This product is a dark-colored synthetic organic wax, melting at 120°-125°C., and 
boiling above 250°C. It is tough and non-brittle, even at low temperatures. It has good 
electrical characteristics and resistance to water and oils. The molten wax adheres well to 
metal surfaces, with a minimum of shrinkage. A. N.K. 


Vegetable Tannage by Means of Modified Collagens and Polyamides. K.H. Gus- 
tavson. J. Soc. Leather Trades’ Chemists, 38, 162 (1954). From considerations of the 
availability of reactive protein groups, the possible binding sites are: (a) Peptide bonds 
(keto-imide groups) which are not internally compensated (hydrogen bonded) by co- 
ordination of adjacent links, and hence are able to form hydrogen bonded structures by 
means of the CO- and NH- groups with the phenolic groups of the tannin. (b) Ionic 
groups, such as the e-amino group of lysine, the guanidyl group of arginine and the 
carboxyl groups of the residues of glutamic and aspartic acids. (c) Hydroxy groups of 
residues of serine and hydroxyproline. (d) Amide groups of the NH:CO- residues. A 
brief outline of the evidence supporting the view that the main binding group is the keto- 
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imide group, although not to the exclusion of the other groups, is given. Previous work 
by the author and a co-worker has given direct evidence that the peptide bond of collagen 
is available for tannin binding by showing that modified polyamides in the hydrated state 
combine vigorously with vegetable tannins. In this study the amounts of mimosa tannins 
and gallotannic acid irreversibly fixed by collagen and polyamide, as a function of the pH, 
were determined. Hide powder, hide powder in NaCl to prevent swelling, methylated hide 
powder and the polyamide were used. The polyamide posseses marked affinity for vegetable 
tannins, binding them irreversibly. The fixation of the condensed type of tannins (mimosa) 
by the polyamide is independent of the pH value of the system in the range 2-8. The 
same type of curve is shown by mimosa tannins in reactions with collagen, if swelling is 
prevented by salt addition. The results indicate the keto-imide groups to be the main 
binding sites of collagen for vegetable tannins of the type of mimosa tannins, and the 
phenolic groups to be the reactive sites of these tannins. Tannic acid, which carries a 
fairly strong acidic group, probably carboxylic as indicated by the titration curve, does not 
show this pH independence for its fixation of polyamide nor for its interaction with collagen 
at a constant degree of swelling. Other findings also indicate that, in the fixation of tannic 
acid by collagen, ionic protein groups are involved, besides the -CO*NH- groups which also 
function as binding sites for the gallotannins. From data on the fixation of vegetable 
tannins free from ionic groups, it is inferred that in the initial stage of vegetable tannage, 
the basic protein groups are mainly involved in the very rapid reaction of the fixation of 
tannins, whereas the secondary, slow fixation of the tanins is indicated to be a co-ordination 
of the tannins of the non ionic groups of collagen, probably the keto-imide groups. 


R. H. T. 


The Determination of Functional Groups in Tannins and Lignins. Part I. - 
Determination of Hydroxyl Groups. W. E. Hillis. J. Soc. Leather Trades’ Chemists, 
38, 177 (1954). Hydroxyl groups have usually been determined by acetylation and puri- 
fication until a constant acetyl content is obtained, and calculating from this the original 
hydroxyl content. This method is considered unsuitable. A method based upon acetylation 
with acetic anhydride and pyridine, which had been previously studied, was again critically 
examined. Acetylation was carried out for several days at room temperature, the excess 
aetic anhydride hydrolyzed with cold water and the acid determined electrometrically. The 
procedure is given in detail. Materials tested were pyrogallol, phloroglucinol, catechin 
specially purified, vanillin three time crystallized eugenol distilled under vacuum trimethoxy 
benzene made from pyrogallol, and aromadendrin (3, 4, 5, 7-tetrahydroxy flavanone). 
In all cases the determined hydroxyl content was very close to the theoretical. For ex- 
ample the measured value was 99.7 per cent for pyrogallol, 99 per cent for phloroglucinol, 
98.8 per cent for eugenol, 98 per cent for catechin and 100.4 for aromadendrin. Vanillin 
gave variable results. Various lignin fractions gave consistent results. 


KR... T. 


The Influence of Fatliquor on Spue Formation and Run in Chrome Gloving 
Leather: The Effect of Variations in Processing and Storage Conditions. R. H. Hall, 
R. G. Mitton and K. G. A. Pankhurst. J. Soc. Leather Trades’ Chemists, 38, 183 (1954). 
Previous work has established that run and tendency to spue are dependent upon the choice 
of fatliquor: but no correlation was found between the amount of spue and the analyses 
of the fatliquors used. Furthermore different tanneries did not give the same amount of 
spue with the same fatliquor, indicating that other factors than kind of fatliquor are in- 
volved. Hence a study of tanning process was indicated. Since the process subsequent to 
tanning appeared more likely to influence spue formation, factors after tanning were se- 
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lected. The following table gives the factors and the level at which they were investigated. 


TABLE 


Factor Low Level High Level 
pH of neutralization pH 5.0 pH 7.5 


Temperature of fatliquoring 110°F. 135°F. 
Time of fatliquoring 30 min. 90 min. 
Time on horse before drying 1 day 10 days 
Temperature in drying stove . 100°F. . 170°F. 
Time in drying stove 12 hr. 24 hr. 
Storage temperature 32°F. 77°F. 
Helative humidity in storage 33% R.H. 77% R.H. 


The skins used were processed to the “blue” stage in one yard. Only one fatliquor (sul- 
fated sperm) was used. As a subsidiary investigation some of the same skins were sent 
to five different tanneries to be fatliquored with the same fatliquor and finished off as 
customary in the particular tannery. After the skins had been stored for fifty days and 
observations had been made of the spue upon them, various modifications of storage con- 
ditions were made and the spue assessments continued at intervals up to 156 days storage 
in all. Measurement were later made of the run of each skin. The results show that none 
of the factors varied in the processing is a dominant one leading to spue formation. If any 
modification of processing can, in itself, determine whether spue will appear in large or 
small quantities, the results of this investigation indicate that it will be found in the earlier 
stages, i.e. before the “blue” stage. The work suggests that spue formation is enhanced. 
but not to a very marked extent, if the period of drying in the stove is short, and if the 
drumming in fatliquor is prolonged. It is established that spue formation is aggravated 
by certain conditions of storage. Thus, high humidity increases spue, although a humidity 
as low as 33 per cent does not prevent it. If the storage temperature is constant, as much 
spue forms at 77°F. as at 32°F. Nevertheless, if skins are stored at 32°F. until they pro- 
duce spue and are then transferred to a warmer atmosphere, the spue disappears tem- 
porarily. This occurs although the same skins will show spue if stored throughout the 
same warm atmosphere and although the spue, after vanishing at the higher temperature, 
reappears later at the same temperature. Somewhat greater run is obtained by the more 
thorough neutralization and by drumming in fat liquor for the longer period. Since the 
main experiment showed that the storage temperature and humidity were much more in- 
fluential than other factors and these factors were uncontrolled in the cooperating tan- 
neries, no information was obtained from the subsidiary experiment. 


R. H. T. 
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BALANCED PERFORMANCE 


.--and with NOPCOLENES ia means 


surface lubrication with controlled penetration 


E WHITE HORSEs of the tradition-rich Vienna 
Riding School are world-famous. Their abil- 
ity to execute intricate steps, and pose gracefully. 
thrills all who see them in action. Here is man 
utilizing horse sense to get remarkable results. 
Here is dual action achieving balanced performance 
that’s tops. 

And, in the tanning industry, working with 
skins and hides, man is applying “‘horse sense’, 
too—-by using dual action Nopcolene fatliquors to 
produce leather with just the surface feel, hand, 
stretch, break and stitch tear desired . . . leather 
that’s tops for its intended use. 

The secret of Nopcolenes’ success lies in their 
unique double action which provides superb sur- 
face lubrication with carefully controlled pene- 
tration—a balanced performance that assures the 


ap 
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Free 
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kind of leather products that lead to greater 
profit and prestige for the tanner. 

If you’re not already using Nopcolenes, give 
them a trial. You'll find that they not only do a 
double-duty fatliquoring job, but offer other im- 
portant advantages. For example, many Nopco- 
lenes are moisture-free, others contain not more 
than 6-7% moisture. This means you save on 
freight, handling and storage. What’s more, 
Nopcolenes are readily soluble. We'll gladly send 
you full information. 


FREE! This book gives up-to-the 
minute data about Nopco’s Nopco- 
lene* fat-liquors and formulas for 
various leathers. Write for a copy. 


NOPCO 


Chemical Company, Harrison, N. J. 
Branches: Boston - Chicago - Cedartown, Ga. - Richmond, Calif. 








Sterozol 


Reliable Germicide and Preservative 


Sterozol is a non-coloring, non-interfering liquid which can be 


used in any wet operation: 
@ For inhibiting microbial action on hides and skins in process 
@ For inhibiting mold on stock and leather in process 


@ For preserving finishes 


Sterozol’s low relative toxicity, ease of handling, and economy 


have contributed in a large measure to its 


acceptance in the trade. 





Sebacol Biobate 
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porno CG UTCH EXTRACT 


(MANGROVE BARK EXTRACT) 


SAXE CUTCH CORPORATION 


500 FIFTH AVENUE NEW YORK 36, Nv. Y. 


for Every Type of Leather 
MARDEN WILD CORPORATION 


SOMERVILLE, MASSACHUSETTS 
MARDEN WILD OF CANADA, LTD., HALIFAX, N. S. 


BETTER LEATHER 
IN LESS TIME... 


... And with less trouble! Reports from tanners and finishers 
who use Sun’s Leather-Processing Oils verify this. These 
oils make processing faster and easier because they mix 
easily, act fast, provide uniform fiber lubrication. Since 
they form no surface scum, tannage is even and thorough, 
leathers are stronger and better looking. For information, 
call your nearest Sun Office . . . or write to Sun Oil Company, 
Philadelphia 3, Pa. In Canada: Sun Oil Company Ltd., 
Toronto and Montreal. 


INDUSTRIAL PRODUCTS DEPARTMENT 
SUN OIL COMPANY 


PHILA. 3, PA. » SUN OIL COMPANY LTD., TORONTO & MONTREAL 





BELL-MINE LIME 


Year-round Uniformity 
Dependable Source of Supply 


WARNER COMPANY 


Bellefonte Division, Bellefonte, Pa. 


PITTSBURGH - - - - PHILADELPHIA - - - - NEW YORK 


Quality Calf Leather 
LUXOR - BLACK JETTA 
KAFFORITE - KOZY - JILL JETTA 
EMBOSSED CALF - WHITE WASHETTE 


TANNERY & GENERAL OFFICES: GIRARD, OHIO 
BOSTON * NEW YORK °* ST. LOUIS * CHICAGO 


EISENDRATH rine CALF LEATHERS 


IN COLORS AND BLACK 


B. D. Eisendrath Tanning Company 


801 Merchandise Mart, Chicago, Ill. * Tannery at Racine, Wisconsin 
92 South St , Boston, Mass., Day Gormley Leather Co. 29 W. 36th St., New York City, Eugene Williams 





MORITE BRAND 


Sulphonated and Compounded 
OILS 


WHITTEMORE-WRIGHT COMPANY, INC. 
62 ALFORD ST. CHARLESTOWN DISTRICT BOSTON, MASS. 


The Original Dry Color 


nile, for Splits and Suede 


(also in paste form) 


PRESTO COLOR COMPANY 


WEST ALLIS 14, WIS. 
Dry Colors + + Finishes 


Taye 


ad 
Myaalat: 


PCH 19 (RH YI). 9 


NEW YORK e LOS ANGELES e CLEVELAND e CHICAGO 


MANUFACTURERS OF FAMOUS "20 MULE TEAM” PACKAGE PRODUCTS 





REILLY- 
WHITEMAN - 
WALTON CO. 


ESTABLISHED 1883 
Exclusively a Tannery Paper 


Devoted to Leather Technology, Tanning and Finishing of 
Leather, Tannery News and Markets. 
Affords complete tannery coverage, concentrated among 
tanners, chemists and buyers of materials, raw stock and 
equipment. 

Technical articles and newsworthy 

features invited for publication. 


THE LEATHER MANUFACTURER 


NEW YORK OFFICE BOSTON OFFICE 
154 Nassau St. 683 Atlantic Ave. 





XXX 
DIRECT ROUTE INTO TANNERIES 


The TANNERY BUYER Section of the Shoe and Leather Reporter 
is published the third issue every month and is read by every im- 
portant executive, superintendent, chemist and buyer. 


Tell your message to these men who buy your product in the TAN- 
NERY BUYER. 


SHOE AND LEATHER REPORTER 


Executive Offices: 207 ESSEX STREET, BOSTON 11, MASS. 


Representatives in 


CHICAGO LONDON, ENG. ° PHILADELPHIA WASHINGTON 
ST. LOUIS NEW YORK e LOS ANGELES SAN FRANCISCO 


Salem Oil & Grease Co. 


FAT LIQUORS 
FEATURING 
CONTROLLED PENETRATION 


SALEM. MASSACHUSETTS 





STANDARD HIDE POWDER 


A material made to specifications and used internationally 
for the analysis of vegetable tanning materials 


FRANK F. MARSHALL 
RIDGWAY - PENNSYLVANIA 





Garden State Tanning Inc. _,_Pintions 
Pine Grove, Pa. Tanolin oe 


MCLE 


Dnnubasturave ot Oe Qe ume 


Upholstery Leather DIAMOND ALKALI CO. 


New York Office 330 Fifth Avenue altel hate etd 


KEPECO FINNALINE KEPOLAC 
EMULLO KEEPA-SHINE FONDO 
UNI-LAK 


(Reg. U. S. Pat. Office) 


KEPEC CHEMICAL CORPORATION 


MILWAUKEE I, WISCONSIN 


finest 
products 
fastest 


service 
ARTHUR C. TRASK CO. 
TELEPHONE 4103 So. LaSalle St., Chicago 9 
BOulevord 8-2030 CABLE: Actrask TELETYPE: CG1478 
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That’s the standing of LEATHER AND SHOES in the tanning industry. 


The latest circulation statement shows that LEATHER AND SHOES has 
141% more paid and audited circulation among tanners (audited by the 
Audit Bureau of Circulations). That’s more than double the number of 
paid subscribers of any other magazine. 


But readership is even more important. A recent study revealed that at 
least 3500 top level executives in the tanning industry are reading 


LEATHER AND SHOES. 


Consider the facts: LEATHER AND SHOES— 

. does the outstanding job in editorial service. 

. has twice the paid circulation and considerably more readership. 
. carries more than double in advertising volume. 

. does not sell advertising on its front cover. 


. is the industry’s most dynamic business paper. 


An investment in a subscription to LEATHER AND SHOES will 
pay dividends in knowledge—an investment in advertising in LEATHER 
AND SHOES will pay dividends in 


success. If you want more facts, write 


: us today. \ 


LEATHER AND SHOES 
300 W. ADAMS STREET 
CHICAGO 6, ILLINOIS 
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Frihes 
for all types of ee 
hatha 


NEWARK 
LEATHER FINISH CO. 


8 WILHELM ST. HARRISON, N. J. 
Telephone: Humboldt 5-3470 


HOES LERTHER C0.IN. | pnA uLEH Ine. 


SOLE LEATHER 


Buford, Georgia 
“ed TANNERS SINCE 1873 
Tanners Cut Sole Division 


Finest English Rein 
and Strap Leather 


CUT SOLES Latigotan Harness Leather 
Manufacturers of genuine English 
type wad te ll rigged ha nd tooled 


BOSTON, MASS. roping saddles. 
ST. LOUIS, MO. CHICAGO, ILL. 





54 YEARS 
SERVING THE LEATHER INDUSTRY 


Manufacturers of 
* Vinyl Waterproof Finishes 
* Highly Concentrated Waterproof Finishes 
* Glossy Bright Non-flammable Finishes 
* Low Cost Back Pastes 


A complete line of binders, fillers, water 
soluble and solvent type top finishes. 


A> SEC Me 
a. Apex Chemical Co., Inc. 


225 West 34th St., New York 1, N. Y 


UNION TANNERS SUGAR’ CHIPPED OR BILLETS 
UNIFORM CLEAR NON-FOAMING UNIFORM CLEAR 


CHIPPED OR BILLETS UNION TANNERS SUGAR 


UNION STARCH & REFINING CO. 


Established 1903 
General Offices: COLUMBUS, INDIANA 
NON-FOAMING UNIFORM CLEAR NON-FOAMING 
UNION TANNERS SUGAR CHIPPED OR BILLETS 
UNIFORM CLEAR NON-FOAMING UNIFORM CLEAR 





TANIMEX CORP. 


350 Fifth Avenue New York I, N. Y. 


Prime Importers of 


QUEBRACHO EXTRACT 
WATTLE EXTRAC - a ae 
CHESTNUT EXTRACT 


LION’S HEAD BRAND 


All available in Solid, Pulverized and Spray Dried form. 


Raw Tanning Materials of all descriptions. 


CONSULTING ¢ TESTING « RESEARCH ¢ DEVELOPMENT 
for the 
TANNING AND ALLIED INDUSTRIES 


Specialists: Sampling and Testing of Tanning Materials 


UNITED STATES TESTING COMPANY 


INCORPORATED 
1950 Park Avenue, Hoboken, N. J. 





ST -Wa ls 


& TANNING MATERIALS WHEN 


TESTING & RESEARCH 


a ea eek 
CHEMISTS - ENGINEERS - INSPECTORS 
RCSB er eee a berry 5-5 


TANNERS'’ 


CORN SUGARS 
CORN SYRUP 
CORN STARCH 


LACTIC ACID 


REMEMBER 


FRANK F. MARSHALL ei 


LABORATORY 


To the Heavy Leather Industry | CLINTON FOODS INC. 


CLINTON, IOWA 


Analyses - Consultation 


P. 0. Drawer 239 Ridgway, Pa. 
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SOLE LEATHER SOLE LEATHER 


COMPOUNDS 


TANNERS’ SUGAR LACTIC ACID 
BUFFALO EXTRACT & SUPPLY CO. 


TANNERS’ COUNCIL RESEARCH LABORATORY 


THE UNIVERSITY OF CINCINNATI 
is 
THE DEPARTMENT OF BASIC SCIENCE 
in 
THE GRADUATE SCHOOL OF ARTS AND SCIENCE 


The purpose of the laboratory is to conduct scientific research in the fields of 
Science concerned with Tanning and Leather. 


To train Chemists in the technique of research and prepare them for Industry. 


This Laboratory serves as the Official Technical Headquarters for the Tanning 
Industry of the United States. 


Your inquiries will be gladly answered. 


Address DR. FRED O'FLAHERTY, Director 
Tanners’ Council Laboratory 
University of Cincinnati 
Cincinnati 21, Ohio. 


THE TANNERS’ COUNCIL RESEARCH 
RESEARCH LABORATORY PAYS DIVIDENDS 
University of Cincinnati 


when Properly Applied. 
5G 


THE TANNER’S COUNCIL 
We serve the Tanning and Leather Industry RESEARCH LABORATORY 
through a broad program of Research. University of Cincinnati 





nnouncing 


olumbia-Southern 


hrome 


hemicals 


As previously announced in many news 
columns, the plant and facilities of the 
Natural Products Refining Company of 
New Jersey have been acquired by 
Columbia-Southern. The production of 
various chrome chemicals is being con- 
tinued and shipments are being made 
from the plant at Jersey City, New Jersey. 

The personnel of the former company 
is being retained and fully utilized. This 
staff is being augmented by Columbia- 
Southern personnel who bring with them 
the background of over fifty years’ ex- 
perience with industrial chemicals. The 
combination is one which will assure 
highest quality products and service. 

Columbia-Southern welcomes the 
opportunity of serving your needs for ANHYDROUS SUT SUE 
chrome chemicals. Your inquiries will 
receive prompt attention. 


COLUMBIA-SOUTHERN 
CHEMICAL CORPORATION 


SUBSIDIARY OF PITTSBURGH PLATE GLASS COMPANY 
ONE GATEWAY CENTER - PITTSBURGH 22- PENNSYLVANIA 


DISTRICT OFFICES: Cincinnati * Charlotte * Chicago * Cleveland * Boston * New York © St. Louis 
Minneapolis * New Orleans * Dallas * Houston « Pittsburgh * Philadelphia * San Francisco 


PLANTS: Barberton, Ohio ¢ Bartlett, California * Corpus Christi, Texas 
Lake Charles, Lovisiana * Natrium, West Virginia * Jersey City, New Jersey 





SOLVAY 
TOL LOLLL 
Sana 


Gives You High Neutralizing Action with Low pH 


for UNIFORM QUALITY! 
IMPROVED GRAIN! 
UPGRADED LEATHERS! 


Get a Finer Finish . . . more uniform dyeing . . . and 


better quality leathers with SoLvAy Ammonium 
Bicarbonate. 


Superior Leathers are obtained with SoLvay Ammo- 
nium Bicarbonate—because it penetrates the leather 
uniformly throughout the thickness of the hide— 
the inner area as well as the surface. SoLvay Ammo- 
nium Bicarbonate has a high neutralizing value 
(greater than borax or sodium bicarbonate) with a 
low pH. A 1% solution has a pH of only 7.8! 

Test Samples of SoLvay Ammonium Bicarbonate are 
available. Prove to yourself how it gives you better- 
looking leathers—economically and efficiently. For 


further information and samples, write or phone 
the nearest SOLvay office. 


SOLVAY PROCESS DIVISION 


! tied ALLIED CHEMICAL & DYE CORPORATION 


Other Solvay Products 
for Tanners 
® CLEANSING SODA XX 


© SNOWFLAKE* 
CRYSTALS 


*REG. U.S. PAT. OFF 


Soda Ash - Caustic Soda 
Potassium Carbonate 
Calcium Chloride - Chlorine 
Caustic Potash . Sodium Nitrite 
Cleaning Compounds 
Ammonium Bicarbonate 
Sedium Bicarbonate 
Snowflake® Crystals 
Ammonium Chloride 
Monochlorobenzene 
Para-dichlorobenzene 
Ortho-dichlorobenzene 


' 61 Broadway, New York 6, N. Y. 


BRANCH SALES OFFICES: ——— 

Boston + Charlotte + Chicago + Cincinnati - Cleveland - Detroit 

Houston + New Orleans + New York + Philadelphia + Pittsburgh 
St. Louis + Syracuse 


Ho a es cc ce ee 
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RESEARCH 
has Two functions 


To produce a better Product and 
to do it More Economically. 


THE TANNERS’ COUNCIL 
RESEARCH LABORATORY 
UNIVERSITY OF CINCINNATI 


“The Extension of Knowledge ts 
by the Investigation of Matter”. 


This space dedicated to 


Tanners’ Council Research Laboratory 
by a Friend 
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ITALIAN 


CHESTNUT EXTRACT 


Solid — Powder — Spray Dried 


also 
MELLOWED CHESTNUT 
Highly Soluble — Weight Giving — Good Color 
MADE FROM LIVE WOOD 


TYPICAL A.L.C.A. ANALYSIS 
Mellowed Spray 
Solid Powder Dried 
TANNIN ; 65.95 73.5 
NON-TANNIN Score Ste og : 26.67 19.1 
INSOLUBLES ; .67 xr 
6.71 6.7 


STAINLESS SUMAC CRYSTALS 


(WiC 


HIGHEST QUALITY—MADE UNDER THE SUPERVISION 
OF THE WORLD’S LEADING EXTRACT CHEMISTS 


SOLE AGENTS 


TANEXCO, INC. 


549 W. Washington Blvd. Chicago, Illinois 





MYRTAN 


A TANNING EXTRACT 


made from the wood of an Australian 
species of the Eucalyptus family. 
It contains both catechol and pyrogal- 
lol tannin, the latter predominating. 


TYPICAL A.L.C.A. ANALYSIS 


Ordinary Clarified 


SRR gw es 6 ae 64.34 
NON-TANNIN . . . . «16.03 17.14 


eee eer ee 1.70 0.72 
WAT a CO Ge eee 17.80 


Also Available as Liquid with 30% Tannin 


As a retanning agent for chrome tanned leather, Myrtan 
possesses many advantages, such as smooth and strong 
grain, good color and break, as well as a round feel. 


Blended into sole leather tannages, it has given better 
yieids and improved color. 


For further information address: 


TANEXCO, INC. 


549 WEST WASHINGTON 8BLVD., CHICAGO 6, ILLINOIS 


SOLE AGENTS 
U.S.A. 





DERMABATE 
COMPOUNDS 
LIQUID EXTRACTS 


HEMLOCK 
OAK 
MANGROVE 
WATTLE 

STAINLESS SUMAC 
ORDINARY SUMAC 

QUEBRACHO 

SPECIAL DIPPING EXTRACTS 
RAPID TAN “G” 


AMERICAN 
EXTRACT CO. 


Manufacturers of the Largest 
Variety of Vegetable Tanning Extracts 
Established 1887 
PORT ALLEGANY, PA. 


CANADIAN REPRESENTATIVES: 
MeArthar Chemical Co., Lid., 20 St. Pau! St., West, Montreal: 73 King St., West Toronto 


ENGLISH REPRESENTATIVES: 
Rey Wilson, Dickson, Lid., 7-8 Railway Approach, London, S. E. 1 





